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The Dayton Swaging Machine. 

The operation of cold-swaging metals, 
though comparatively little understood by 
mechanics generally, is one which, in cer- 
tain lines, is developing very rapidly, and 
the indications are that the range of its 
applicability is as yet imperfectly known, 
even by those best acquainted with the 
process; since experience is always showing 
new lines of work to which it seems ad- 
mirably adapted. Perhaps its most ex- 
tended use has been in the manufacture of 
sewing machine needles, which, by a ma- 
chine similar to those shown by our illus- 
trations, are swaged down to size from a 
blank the diameter of the shank of the 
needle, automatic attachments being pro- 
vided so that the machine needs only to 
be driven 9nd kept supplied with blanks. 
As che works of the Excelsior Needle Co., 
Torrington, Conn., hundreds of these ma- 
chines have been and are employed in this 
work of making sewing machine needles, 
and their use there has gradually extended 
to the swaging of bicycle spokes, gold- 
covered wire used by jewelers, the tubes 
of hypodermic syringes, as well as larger 
tubes of brass, copper, or steel, up to two 
inches or more diameter, and of any re- 
quired titicamess, the process being ex- 
tremely rapid, and, in most cases, greatly 
increasing the strength of the metal oper- 
ated upon, as will be shown more fully 
hereafter. 

Varied experience with the machine has 
led to improvements in its details, and we 
show it in its latest form, the perspective 
engraving being made from one of the larger 
sizes, while the detail engravings are made 
from asmaller size designed to stand upon 
a bench. 

Referring to the engravings it will be 
seen that the frame of the machine is bored 
out to receive acast sleeve which is held 
from rotation by the set-screw at top. This 
sleeve is enlarged outside the frame to form 
the head, a wrought ring being shrunk onto 
it outside and a hardened and ground steel 
ring inside. | 

Within this last-named ring there is a 
floating ring (Fig. 3) carrying, loosely, hard- 
ened and ground steel rollers R FR. 

Running within the sleeve before men- 
tioned is a steel shaft, to which the pulleys, 
fly-wheel, etc., are attached at the rear, and 
this shaft is enlarged at the inner end and 
slotted to receive the dies B Band blocks C, 
as shown at Fig. 4, these pieces being all 
free to move witbin the slot at right angles 
to the axis of the shaft. 

The inner faces of the dies B B have 
formed in them the impression of the shape 
or diameter of work it is designed to pro- 
duce, with an enlargement or flare at the 
outer or entering end large enough to allow 
the unreduced stock to enter; and, as the 
shaft A, by its revolution, causes the dies 
and rounded blocks ((’) to pass between 
successive opposing pairs of rollers FP Rh, 
the dies are closed together, and, as the 
stock being fed in does not revolve, but the 
dies revolve around it, and, the rollers being 
ina floating ring are also rotating within 
the head, but much more slowly, the effect 
of the dies is distributed about the stock 
very thoroughly, five closures of the dies 
taking place at each revolution fn the 








small machine shown, for instance. Even 
these are, however, not distributed at ex- 
actly equal intervals, because the floating 
ring revolves somewhat irregularly, being 
moved only by the slight motion of the 
rollers during the time of contact with the 
blocks (. The plate D merely holds the 
dies in place, and plates # hold the blocks 





Fig. 5 gives an idea of the needle-swag- 
ing operation; the smaller needle being 
reduced at one operation. Its shank .08”’ 


diameter is reduced to .028’ diameter, while 
the larger one is .115' and is reduced to 
.083” and .067''diameter, respectively, at two 
operations, as indicated, without annealing. 

One of the most surprising operations 
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eter at the small end. Two operations were 
required for this, simply because where 
taper work is to be produced the dies must 
have a corresponding taper, and no machine 
was at hand which would use dies 12 inches 
long. The work was therefore done by two 
separate pairs of dies, used successively, 
coming out smoother and better finished 
than the original tube, without a sign of 
crimping, though entirely unsupported in- 
side. These tubes were fed in and held by 
hand, and the work done about as fast as 
a boy could handle them. 

The lower piece, shown in Fig. 6, is a 
steel tube 1 inch diameter reduced to 3 inch 
straight, by taper dies, leaving a taper section 
about 6 inches long. This tube was of hard 
steel about ;; inch thick and was swaged 
down rapidly and smoothly. 

The gauge or diameter of swaged work 
can be depended upon for accuracy, and in 
swaging brass or copper experience shows 
that less annealing is required than where 
the reduction is made by drawing through 
dies. 

The applicability of the process to tubing 
for bicycle frames, etc., is shown by the fact 
that the writer saw steel tubing ,', inch 
thick, 1 inch diameter, reduced to 3 inch di- 
ameter, and when the straight reduced por- 
tion of the tube is 6 inches to 10 inches long, 
about five pieces per minute can be done. 
Tubes for bicycle frames are sometimes re- 
inforced at certain points requiring extra 
strength, and this isdone by simply inserting 
a short piece of smaller tubing at the de- 
sired point and swaging the outer tube 
down upon it. 

Amongst the smallest and most delicate 
work done are tubes for hypodermic 
syringes, which are of steel with a hole 
through them .015 inch diameter when fin- 
ished. Another example of small work is 
in making ‘“‘rolled-plate” wire to be used by 
manufacturing jewelers. In making this 


—} wirea cylindrical piece of base metal about 


1} inches diameter is covered by a case of 
gold which is drawn in a drawing press 
from a flat blank the same as cartridge shells 
are drawn. 

The gold case is soldered to the core 
and the whole is then reduced by these 
swaging machines to such diameters as are 
suitable for eye-glass chains, etc., some of it 
being swaged down to .015 inch diameter, 
finely finished, seamless 
and stronger and more 











_., durable than if made of 
““" solid gold. 

A very considerable 

portion of the business of 








THe DAYTON SWAGING MACHINE. 


Cand also limit their outward motion, or 
the opening of the dies, by means of the 
small pins shown, which engage in holes in 
the blocks somewhat larger in diameter. 
The plates can be adjusted to or from the 
center by means of the slotted holes shown. 
The plate /’ holds the rollers in place, and, 
being fastened to the head, does not revolve. 


performed by the machine, perhaps, is in 
swaging tubing. Fig. 6 is a sketch of some 
work in this line; the upper piece being a 
brazed brass tube about 33 inches long, and 
1ineh diameter, .014 inch thick. This is 
simply shoved into the revolving dies of 
the machine and tapered at one end for 12 
inches in length, and down to ¢ inch diam- 


the Excelsior Needle Com- 
pany is now the manu- 
facture of bicycle spokes, 
the wire for which is taken from a coil, 
straightened, passed through the hollow 
spindle of aswaging machine and reduced 
to proper diameter by swaging, but leaving 
unswaged sections at proper intervals, 
which, when sheared in two at the middle, 
leaves the spokes large at each end for head- 
ing, bending and threading. 

All this fs done continuously and auto- 
matically, about fifty machines being con- 
stantly employed upon this alone. 

Some tests of these spokes (in which the 
writer took part) show clearly the improve- 
ment in tensile strength resulting from the 
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swaging operation. The tests were made in a 
Riehlé wire-testing machine and first a piece 
of unswaged, hard, crucible steel wire, .092 
inch diameter, was broken by a stress of 
1,100 pounds, giving a strength of 165,662 
pounds per square inch. A piece of wire 
from the same coil, which had been swaged 
down to 072 inch diameter, was then broken 
at 735 pounds, giving a strength of 180,589 
pounds per square inch. An increase of 
14,927 pounds per square inch, or 9 per 
cent. 

The second test was made in the same 
manner, but was of Bessemer steel wire, 
originally .105 inch diameter, swaged to .0S 
inch. This broke at &00 pounds and 535 
pounds respectively, giving a strength un- 
swaged of 92,485 pounds per square inch, 
and swaged, 107,000 pounds; an increase of 
14,515 pounds, or 15 6 per cent. 

Another test of crucible-steel wire, origi- 
nally .115 inch diameter, swaged to .083 
inch diameter, gave a breaking strength of 
1,620 pounds and 960 pounds, respectively, 
or, 155,769 pounds and 177,777 pounds per 
square inch, respectively; an increase of 
strength by swaging of 22,008 pounds per 
equare inch, or about 14 per cent. These 
tests, though not exhaustive, are sufficient 
to show that the swaging operation in- 
creases the tensile strength of steel which 
has been previously strengthened by being 
drawn into wire. 

This machine is the invention of W. HI. 
Dayton, superintendent, and five sizes are 
regularly built, and special sizes are con- 
structed for special purposes by the com- 
pany named above. 

—_ § 
Eighteen-inch Lathe. 

We illustrate herewith an eighteen-inch 
engine lathe which, as shown by the en- 
graving, embodies all the features called for 
by modern practice, being very substan- 
tially proportioned, with ample driving 
power. 

The frontspindle bearing is 2}}’’ diameter, 
41)” long and the rear bearing 2” x 33’. 
The spindle is of steel and has a 1/,’ hole 
through it. Centers are No. 4 Morse taper. 

The carriage is long and when the tool 
block is removed is flat upon top, making 
it convenient for fastening work to be bored 
or fixtures of any kind. There is automatic 
cross-feed, compound rest and an eccentric 
clamping device for holding the carriage 
during facing cuts. Friction and screw 
feeds cannot be thrown in at the same time, 
and the apron is secured to the carriage by 
planing a groove in the saddle into which 
the apron fits. : 

The lower feed cone is adjustable to regu- 
late the tension of the belt. 

The lathe swings over the carriage 10’ 
and cuts threads from 3 to 20 per inch, in- 
cluding 114 pipe thread. It is made by 
Dietz, Schumacher & Co., Cincinnati, Ohio. 
—-_- 

Foundry Inventiveness.—II. 
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BOLLAND. 


VERTICAL ELONGATIONS, PIPES, ETC, 

Fig. 13 is intended to show how, by 
means of a short section of pattern, castings 
of increased length may be safely molded 
in the sand floor or within a containing flask. 
The figure represents part of the mold of a 
24-inch pipe that is being made from a sec- 
tion of pattern 18 inches long. This short 
pattern is made to form ‘both the mold 
proper and the core, by a gradual process 
of alternate drawing and ramming until the 
top or joint is reached, when the completed 
mold is to measure 5 feet in length. 

Whether the containing walls be a deep 
flask or curb, or a hole sunk in the floor, it 
is well, in almost all cases, to first make ‘a 
hard: joint at A A, over which to ram the 
cope; after which the hole may be sunk to 
the required depth at B B; straight-edges 
CO ©, can then be leveled, and their corrett 
distance ascertained by measuring from the 
joint at A. The first ramming, from B to 


D, makes 18 inches of the pipe; by raising 
the pattern half its length, or 9 inches at a 
time, the ramming may be continued ‘alter- 
nately without danger of ‘forcing in the 
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unsupported walls of the space below, until 
the whole is completed. As seen in the 
figure, the pattern has been rammed once to 
its full depth, once to 9 inches, and been 
again drawn, evenly all round, ready for 
ramming again. 

Bottom flanges may be formed with sec- 
tional cores, set round the pattern before 
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ramming commences, as seen at /; if de- 
sirable, top flanges may be formed in the 
green sand after the manner explained at 
Fig. 2. Branches may be located very 
readily at any part of the mold by means of 
the dry sand core device, shown at F, 
which, as seen, consists of upper and lower 
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drawn past branch core J, the latter can be 
easily thrust forward into the seating core 
J, which, besides centering the core, serves 
to hold it firmly in its place independent 
of chaplets. The space behind the branch 


core is then rammed hard, and all is complete. 
FOUNDATIONS MACHINE BEDS, ETC, 
Fig. 14 illustrates how a long machine 
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staking ground, it is only necessary to have 
long, stout bars sunk in below the botto 
for stakes, and the arrangement is eve: 
whit as effective as the best bottom fissk 
could possibly make it. 

DIAMOND FLOOR PLATES. 

It will be seen at Fig. 15 how an order .f 
floor plates, varying in size and shape fr. 
perhaps, 2 to 6 f et 
square, may je 
made without nm 
tilating the origi] 





pattern or bei»g 
forced to use flasks 
large enough 
contain the wl 





pattern, no mai 
how much sma! ¢r 





LATHE. 


or other bed may be molded from a section 
of pattern in the floor, as readily as in a 
pair of flasks. After the bed A A has been 
made to receive the pattern, mark off the 
position the latter must occupy on the bed, 
and from these lines as guide, set down 
foundation plates 2B, C, D. on either side. 
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halves G and //, branch core J, and seating 
core J. These cores are all to be placed 
whilst the ramming is in process. After 
locating the branch, bottom half // is placed 
down in position, branch core J is set 
therein, clear of the pattern, and the upper 
half, G, set over. By leaving a space open 
behind-the cores until the pattern has been 


These plates may be divided, as seen, if a 
whole cope is employed; if more than one 
cope is used for covering with, a suit- 
able disposition of the plates must be made. 
On these are built the supports for the cope 
or copes to rest upon as safely as upon the 
edge of-a nowel part. When the cope 
stands within the, pit, away from good 


the desired casting 
may be, and when 
much smaller ones 
would serve the 
purpose. Supp 
all the plates 
quiring the ent 
pattern are mac’ 
prepare a solid 
foundation 1 
which to rest a fu! 
sized iron patte: 
away from tie 
molding floor; th: 
plain side of 
plates can then be 
made from the templates after the bed 
has been struck off, and the copes may be 
squared and rammed on some portion of th 
plate pattern, as shown. If a plain margin 
is wanted along the edge, the blackened 
cope will take up the impreszinn of th: 
whitened edge of the mold, and this wiii 
serve to mark off and finish the margin b) 
GEAR WHEELS. 

If the patternmaker and molder are e« ua! 
to the occasion it is the least difficult piece 
of work imaginable to mold an ordinary) 
gear wheel from a section comprising tw 
arms and as much of the rim as is contained 
betwixt them, after the manner shown ii 
Fig. i6. One important feature in making 
this piece of rim is to have it from 4 to ,' 
inch thinner than the finished mold must 
measure. This, whilst it does not materia! 
ly affect the cores when it is being used as a 
part of the arm core box, is a decided ad 
vantage when the segment is transferred to 
the guide stay, as it is then just that much 
clear of the sand cores at the inner side. 
The process for molding this wheel is sub- 
stantially as follows: By means of spindle 
A the surface corresponding to the ton side 
of gear, and marked B, B, B, is swept ail 
round, at the floor level, with sweep board 
No. 1. The impression of this surface is 
then taken in the cope, after which the hole 
is excavated some distance beyond the 
diameter of the wheel, and deep enough to 
form the whole bottom surface marked (’, 
C, C, by means of spindle A and sweep 
board No. 2. This surface corresponds to 
the hub, edges of the arms, and the bottom 
of the rim. The arm cores are now rammed 
in their respective places, as seen, after 
which the rim segment is loosened from tie 
arms and attached to the guide stay H / 
The segment, being brought back to its | 
gitimate diameter at the pitch line, is con 
sequently clear of the sand cores as previ 
ously observed. The iron plate /,, at tiie 
spindle end of the guide stay, assists ma 
terially in a quick adjustment of the seg 
ment J, as by reason of the slot holes seeu, 
the plate may be drawn towards or from tlh 
center with the greatest nicety and di 
patch. After the segment J has been sa 
isfactorily proved for the teeth, by actual 
trial, the teeth are rammmed all round, the 
spindle withdrawn, the center core intr 
duced, the mold finished and closed. 

FLY WHEELS. 

There are more ways than one to mold a 
fly-wheel without a full pattern, and it is 
highly necessary that such should be tle 
case, for what might be considered an ex- 
cellent plan at one foundry wonld be in 
possible at others who are not’so favorably 
circumstanced for 


+ 





handling them. The 
“writer has made some very large ones, 
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whole and in halves, where the oven was 
arge enough to hold all the mold, built 
ipon a massive foundation, and the power 
ifficient to land the same from thence to 
he pit. When wheels can be made ona 
foundation, by this means, it is proper to 
trike first the bottom of the hub along 
vith core beds at A and B, Fig.17. The 
ivision of the arms being made by lines on 
he core beds the six sets of arm cores are 
iuly placed thereon. The plan view at Fig. 

shows all the cores in position except 

, one at CU, where the bottom half only 

s been placed. The hub ends of the 

res and covering plate D completes the 


H 
fl 5 
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the rim and hub of which are of cast-iron 
and the arms wrought-iron. It will be seen 
that the hub is composed of two halves of 
dry sand core, A A, corresponding to the 
form seen at B Bin plan, whilst the rim 
ends of the arms are supported in six other 
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off in six equal divisions, and the lower 
halves of the cores placed in their respec- 
tive positions. Place the arms so that they 
will not interfere with the rim segment as it 
is drawn past them, like the one shown at 
FE. The upper halves of cores may now be 
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Fig. 17 


hub, leaving the rim to be formed in bricks 
and loam by means of a sweep-board which 
reaches over the cores, from the spindle 
center, to that point. Covering plate, or 
plates, Hcompletes the rim and makes it, on 
the whole, a very simple job. 

Such a wheel, if made in the floor in 
green sand from a segment of the rim and 
day sand arm cores, would require the 
‘whole bottom bed at 7, F, F, to be first 
swept off; particular attention being given 
to the rim and bub t» have a sound mold 
surface there. After setting the arm cores 
the rim segment is rammed and withdrawn, 
consecutively, until the whole rim is formed. 
If plates similar to # were, in this case, 
used for covering with, it is well to set in 
guide cores at the joints, as shown; these 
guide cores to correspond in width to the 
outside guide edge struck all round the 
covering plates H. It will be found, in 
some instances, a much superior plan to 
first sweep asand face on the floor corres- 
ponding to the whole upper surface, and 
after taking this impress in a suitable cope, 
proceed in the manner described to form 
the rest of the mold. The difference in 
molding a shallow and deep rimmed wheel 
is here explained. It will be seen that the 
cores at / can be made equal in depth to 
the rim, this is not so at /7, where the rim 
is shallower. A consequence of this feature 
is that the covering plates require to be 
recessed at each core end, as seen at / J, 
Should the rim be deeper than is shown at 
f, asin a band wheel or pulley, the cores 
would be raised proportionately from the 
bottom and the rim ends would require to 
be built over. In sweeping a set of cover- 
ing plates, like the ones illustrated, it is 
always best to set them round the spindle in 
their true relation to the wheel, and ram 
them with dry sand facing, with a finish of 
open skinning loam. After the surface 
has become set, a straight-edge and a sharp 
trowel serve to separate them without in any 
Sense marring theirshape. When due atten- 
tion is given to this particular, as well as to 
the guide edges, it is possible to make the 
points of junction almost indiscernible. 
Smaller wheels may have covering plate in 
two halves; or perhaps whole, according to 
convenfence. When the hub is required 
deeper than it is thought desirable to make 
the cores, a recess struck in the bottom bed 
ind top covering plate will make the differ- 
ence; the reverse of this will be necessary, 

the hub must be shallower than the cores, 
that is, projections must enter at both ends: 
Fig. 18 shows how to mold a fly wheel, 
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cores, also made in halves, as seen at CC. 
The rim, as seen, is a round one, and may 
be easily molded by ramming a segment up 
entire, and drawing it along end wise, by suc- 
cessive stages, until the whole rim has been 
completed. The first process in this ex- 
ample is to prepare the hub and rim cores, 
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pasted on, but be sure that the arms are all 
slack as they must be thrust forward, as 
seen in plan, after the rim is finished. The 
dry sand core, marked /’ in plan and eleva- 
tion, is prepared beforehand, by means of 
the segment, and its inner edge corresponds 
in length, toa line drawn along the center 


aN tly, 
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after which, sweep the bottom surfaces 
marked D, D), D, taking care to prepare the 
hub and rim surfaces with facing sand, the 
rest will do old sand. If at least one-third 


of the rim be formed with the sweep it will 
The bottom is now lined 


be all the better. 





DRILL. 


of the whole segment. Before proceeding 
to ram, this core is set down in the position 
as seen, and the first ramming proceeds 
against segment and core alike, until the 
top is reached at G (, when the pattern, 
being slightly tapered, may be drawn some 
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distance out and the operation repeated, 
until the space betwixt /7 and J will permit 
a portion of the pattern to extend within. 
the mold at each side of the space, as shown 
by the dotted lines. The remaining space 
is now rammed to the top, and the core /” 
lifted back; when the pattern may be 
pulled forward into the space previously 
occupied by the core, and then taken away. 
When core /’ has been returned to its place, 
and has been firmly fixed there by ramming 
behind, the covering plates, ./, are bedded 
over, as seen. Sufficient weight is subse- 
quently added to resist the upward pressure 
when the rim is poured. The rim in this 
instance is poured first, and as much time 
allowed to elapse, before the hub is cast, as 
will permit nearly all the shrinkage to take 
place. 





*—_- ———- 
Radial Drill. 

We illustrate on this page what is called 
a combination radial and upright drill, from 
the fact that it combines some of the feat- 
ures usually found in both. 

To the bed-plate is bolted a short column 
or stump over which the arm supporting 
the table is fitted, and this arm can be raised, 
lowered or swung about the column in the 
usual manner. Inside this short column is 
fitted the upper column which carries the 
radial arm. This column can be swung 
about to any desired position, and securely 
clamped in any position by a single motion. 
Thus, either the table or the radfalarm may 
be swung entirely around the machine inde- 
pendently of each other. 

The spindle is powerfully driven, has 


quick return motion and is counterbal- 
anced. 
The spindle feed screw and elevating 


screw are made of steel, and all thrust bear- 
ings are provided with phosphor bronze 
washers. The machine is made in three 
sizes, drilling to center of 3, 5and 7-foot cir- 
cles, respectively, receiving under spindles 
and upon bed-plate work 4 feet, 5 feet, and 
5 feet 6 inches. Spindles have taper holes 
for Nos. 8 and 4 Morse shanks, and machines 
weigh 2,500 pounds, 3,500 pounds and 4,000 
pounds. They are built by Wm. E. Gang & 
Co., 8-10 Harrison avenue, Cincinnati, O. 
= lps 
Paint for Machinery. 





Mr. John Richards, in /ndist7 es, presents a 
little educational matter upon the subject of 
painting machinery. Tle says: 

It is rather strained criticism to com- 
plain of the highly creditable display of 
machinery at the Midwinter Fair, on the 
grounds of ‘‘paint,” but one must confess 
to disgust in seeing well.made machinery 
covered with glistening paint and varnish, 
showing every pin-hole and dentation of 
surface in the castings. The chromatic 
part, too, is execrable with but few excep- 
tions. Think of cast-iron being painted 
with red ochre and varnished! Also, in some 
cases, with white lead ground in oil, relieved 
only by grease stains and landscape work on 
panels. It has long been conventional with 
makers of good machinery to paint it with 
lusterless paint of acolor called steel, and as 
near to that of cast iron as possible. This 
causes the castings to look smooth, har- 
monizes with finished parts, and permits 
accurate photographing, We think that 
Manager Hunt should send for a barrel of 
‘‘machine” paint, and.insist on the exhibit- 
ors covering over the present ornamented 
and glistening surfaces. 

Further, in respect to painting machinery, 
steel-colored lusterless paint and ‘‘filling,” 
which is the same thing in a stiff paste, has 
by common consent become a sign of good 
taste and good work. Many years ago 
Messsrs. William Sellers & Co., at Phila- 
delphia, made experiments to determine 
how their machines could be properly 
photographed. All reflection had to be 
avoided, That was obvious, so the machines 
were lime-washed with different tints, 
which succeeded, but was a good deal of 
trouble because the wash had to be removed 
and substituted with paint. Mr. Tully, a 
paintmaker in Philadelphia, took up the 
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matter, and after a long train of experi- 
ments produced a lusterless paint that re- 
sisted animal oils, and with a good pigment 
‘ lasted for years without change of shade. 
It also became as hard as iron and was ap- 
plied to castings as soon as cleaned and 
before working them. The works in Phila- 
delphia adopted this paint for machinery, 
and it has spread a good deal, but not so 
much as one could wish on this coast. 
ape 


Best of its Kind. 





A good many years ago, when church- 
organs were regarded with much disfavor 
by many pious and intelligent people, it 
was proposed to introduce one of these 
dangerous inventions intoa New England 
meeting-house, one of the pillars of which 
was an old man of Quaker blood. 

He was one of the most violent opponents 
to the plan when it was first proposed; in 
fact, he expressed his views so strongly 
that the person who was collecting money 
for the organ when it was at last decided to 
have it, did not venture to call upon the old 
Quaker for any subscription. 

He met him on the street one day, how 
ever, and was agreeably surprised when the 
old man took out a substantial-looking wal- 
let, and presented him with a most generous 
sum to add to his collection. 

‘‘Why,” stammered the young man, ‘‘ I— 
I am greatly obliged, sir, but I hardly 
thought you would care to be asked to con- 
tribute.” 

‘*My son,” said the (Juaker, with a sus- 
picion of a twinkle in his serious eyes, ‘‘ if 
thee will worship the Lord by machinery I 
would like thee to have a first-rate instru- 
ment.”— Youth's Companion. 

ee ee 
Improvement in Grinding Machine. 





In our issues of May 24th and June 14th 
we described some recent additions and im- 
provements made in a universal grinding 
machine built by The Appleton Manufact 
uring Company, Philadelphia. On this page 
we illustrate still other improvements. 

Referring to the accompanying engrav- 
ings, Fig. 1, shows the head and foot-stock 
as originally made; Fig. 3, the improve- 
ments, which are clearly indicated in the 
cuts, except that mention should be made 
that the foot stock is now provided with a 
spring center so as to allow for expansion 
of pieces of small diameter held between the 
centers. In Fig. 2 the machine is set for in- 
ternal grinding, for which work the wheel 
head isturned end for end and the internal 
spindle belted to a flanged pulley placed in 
the position of the main emery wheel. 

a 
Style and Finish in Mechanical Work. 


By A MECHANIC. 





It has not been very long since the prac- 
tical side of the machinery question has 
come to receive proper attention. Me- 
chanics have often been blamed for things 
they were not responsible for. A mechanic 
should not be blamed for the fashions of the 
world, over which he has no control. 

I remember of talking with a carriage 
maker about using the bent braces about 
the iron work of sleighs and carriages, and 
while he admitted that they were in very 
bad form to resist pressure, and that it wasa 
plain case of inconsistency from a mechan. 
ical point of view, he still ingisted that such 
work was necessary, for his object in doing 
the work was to sell it, and, of course, 
what suited his customer, must suit him. 

Mechanics have often been handicapped 
a great deal in this way, for the buyer is 
often not a mechanic, and so cannot admire 
mechanical beauty. 

Mechanical beauty is a thing very differ 
ent from what many people call artistic 
beauty. Mechanical beauty is a thing that 
appeals to animals of reason, where artistic 
beauty only pleases the eye. In my plata 
sight at this moment there stands a special 
machine, that to me is a thing of beauty. 
To some it would appear ugly, in fact, I 
should expéct to see some people frightened 
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at it, but it does not scare me. The material 
is placed where the strains come, and there 
is about the right amount of it, and it is in 
about the proper shape to resist the strains. 
There is not enough finish about it to sug- 
gest that such a thing had been attempted. 
It is black all over, and this, in my opinion, 
adds to its mechanical beauty. 

I have noticed in the last few years a 
tendency on the part of machine builders 
not to plane and finish everything that can 
be well got at. Evidently many used to 
work on just this principle. 








MACHINIST 


the first cost of the work, so much as the 
continual cost of keeping the finished parts 
clean enough to look well. Machines that 
have been highly finished, fancy scraped 
and fancy stoned, are the worst appearing 
machines in the world when they become 
slightly dirty. An amount of dirt that will 
never make the slightest difference on a 
painted surface, looks very bad _on a highly 
finished surface. 

I remember while working in a jobbing 
shop in Bangor, Me., there was work being 
done for a doctor who, it struck me, had rare 
mechanical sense for any one not a mechanic. 
He was having asteamboat built, the engines 
for which were being built in Boston. I 
overheard him telling the foreman that for 
his engines he had ordered that all the ex- 
pense usually put into finish be put into 
quality. I don’t know whether he got 
what he ordered or not, but he certainly 
should have got it. There are machinists 
who have become 80 accustomed to combine 
finish with good work, that if you ask them 
to leave out the finish they are apt to leave 
out the good work also. This ought not 
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Mr. McGregor, in one of your late issues, 
mentions the non finish of lathe aprons. He 
might have said something about the non- 
finish, in the last few years, of each end of 
head-stocks, and one end of tail-stock, and 
many other places, that men a few years 
ago could not resist the temptation to finish, 
because they were so easy to get at. I 
should like to have the money at 25 cents 
per hour for all the time wasted in trying to 
keep these finished parts clean. Beyond a 


certain limit, it is a very serious loss to have 
I do not 


machines highly finished. mean 





Fig. 5. 








to be. There is just as much difference be- 
tween quality and finish in a machine as 
there is between something gocd to eat and 
something thatis only an imitation of it. Hard 
common sense is what the mechanical 
world wants to-day in machinery, and do 
not forget to harden some of the parts of 
this hard-headed machine, even if it is not 
made to glisten. 

I have seen machines made with great 
care, and very great care as regards finish, 
but for the want of a very little matter 
their lives of usefulness were reduced fully 
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ten times. To be plain, all screw heaiis 
were left soft, and all wrenches furnished 
with the machines were left soft to match, 
This is what I call a soft-headed machine 
The result is that the screw heads soon 
come quite round, and the wrenches seem 
to turn around on them, and then the work. 
man get’s it into his head that the machine 
is only an old ‘rattle trap,” and that a 
hammer is good enough to use for a wrench 
In this case the machine does become a 
‘‘rattle trap” in short order. 

Now to show the contrast: Not mire 
than 15 feet from one of these soft-head 
machines there stood a machine of about | 
same kind and age, but it was a ha 
headed machine and the wrenches were 4 
hardened. When new the soft-headed n i 
chine looked much better than the other, 
and I believe in many respects it was 
perior, but after three years I would give 
twice as much for the hard-headed machine 
This is not a fancy sketch, but from r 
life. It isone thing to give a machine a go | 
appearance long enough to sell it, and qu 
another to make it keep the good appea 
ance for years, and so make men respect i 
and not use it for achopping block. As far 
as styles or fancies are concerned I believe 
they will change to suit a machine if it is 
stuck to long enough. The first bicycles 
with large front wheel were thought to 
fine-looking machines, but fancies hav 
changed, so now people think they ave 
something to laugh at. The Star bicycle 
was called a homely machine with iis 
straight line frame, but it was far ahead of 
the other in mechanical beauty. When the 
first low-wheeled machines came out there 
were attempts at crooked framing, but they 
had to give away to a straight-line frame 
of the diamond pattern in order to get the 
least weight, and, now, as the eye of fanc) 
has become accustomed to them, no one 
says they are homely. I believe that 7/y// 
in mechanical things, is about the same as 
in anything else, and that seems to be that 
right, in the end, is always ahead. Every 
thing in machinery requires special and 
careful thought, and should not be as in 
in law, based upon the work of predeces 
sors. 

The first horizontal steam engines were 
made with wooden beds, which were built 
same as other wooden things with more re 
gard for convenience in building than any 
thing else. Now, the first man who con 
structed a bed of iron must have been 
something of a lawyer, for he followed his 
predecessor's mistakes, and the world had 
to wait for Mr. Corliss to make the correc 
tion. 

Style, or fancy, should not stand in the 
way of good common sense, but it often 
does, and is often the greatest obstacle that 
common sense has to contend with. Bes 
semer steel has become so cheap as a build 
ing material that there is now no great rea 
son why it should not be used more, except 
that the old customs are hard to root out 
Men will brace up and use a little of it, but 
when it comes to finish some must have 
hard pine, or what is sometimes called )7/:/ 
pine. Every one knows that ‘‘pitch pine’ 
is just the stuff to build a fire with. Every 
one also knows, or should know, that fu 
naces are built considerably after the fa: 
ion of some (so called) fire-proof buildings 
and that when you load one of these ‘‘fire 
proof” furnaces with ‘‘pitch pine” and set 
on fire, it is apt to burn first rate, but it 
seems it will take 50 years to call attention 
to this matter, and in the meantime the | 
surance companies are growing fat and 
saucy. I believe the use of wood or other 
inflammable material can be avoided in tlie 
construction of buildings if the matter is 
only given proper attention, and some of t 
ancient fancies are dumped overboard. 





<> — 
Prose Will Not Do. 





That the request of the Cramps for 4 
chance to bid upon the construction of 
British naval vessels, is considerably e\ 
ercising the British mind, is abundant!) 
shown by their treatment of it in England 
Ordinary prose seems indequate to expre 
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their feelings, and Fuirplay, of London, 
inflicts upon its readers the following : 
YANKEE-DOODLEISM. 

BY OUR KENTUCKY POET. 


y, Britishers, look here; ain’t you feeling rather 


queer ? 
suess you'll see some ships worth looking at ere 
long ; 


yu will find them rather tough, you’re going to 
have it rough, 
For beside them your old ‘‘tubs”’ ain’t worth a 
song. 
ith the Louis and St. Paul we will open out the 
ball; 
We intend to lick creation, that we do; 
Britishers look out, or you'll all be up the spout, 
When we bring our “record breakers” on the 
blue. 
Chorus. 
ramp, Cramp, Cramp, the boys are singing ; 
Cramp’s the only builder up to date; 
f you want a proper ship, on the herring-pond 
to rip, 
Cramp’s the man that flyer to create. 
| guess they’ll make you stare, and raise on end 
your hair, 
When you see our * 
ahead. 
For the ocean it is wide, and to douse the British 
pride, 
All our Yankee-doodle bunting we will spread. 
You have gone it rather fast, but we’ve caught you 
up at last ; 
You will find that two at hide-and-seek can play: 
With our Philadelphia crew, every one a ‘* doodle 
do,” : 
We’ve come at last and here we mean to stay. 


sainted * crackers steam 


Chorus.—Cramp, Cramp, Cramp, ete 


Yes, I guess we mean to stay, and play our little 


play, 
While the stars and stripes are floating in the 
sky; 


From the keel right to the truck you will find no 
British muck, 
And we are going to have our innings by-and-bye. 
The time it soon will come when you'll pay a 
princely sum 
To get our Cramps to build a proper ship ; 
A ship of nickel-steel, oh! how nice ‘twill be to 
feel 
That we've got the British lion on the hip. 
Chorus.—Cramp, Cramp, Cramp, ete. 
This is full of English instead of Ameri- 
can idiom, but no doubt many Englishmen 
will always believe it really emanated from 


a Kentuckian, and the editor of Muirplay 


would do well to keep away from Kentucky. 
They ere awfully sensitive down there, and 
carry hair-trigger guns. 

— me 


Plates of Uniform Strength. 





By ALBERT E. Guy. 





SECTION 1. 


A circular plate of radius F?? is encastr¢, or 
fixed at the edge, and supports a load ? at 
its center. 

It is customary in practice to solve the 
problem of the uniformity of resistance of 
beams to the direct stresses due to bending, 
to neglect the shearing action of the load, 
in order to simplify the calculations. If 
necessary, special consideration is given to 
the shearing stresses afterwards, and the 
dimensions of the beam may then be altered 
to suit the conclusions arrived at. 

Let us now consider in Fig. 1 a beam 4A 
B Cof rectangular section (/ 1) supporting 
at its free end a load P. 
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The bending moment for the section at 
1 Bis Pl, and for any section « it equals 
Px. 

The well-known equation : 

a) Pt=riarh™ 


a 


(for a rectangu- 


lar section), permits us to determine the di- 
mensions of the beam. 
I _bh* 
a ‘od 5 


is the modulus of section of the 


beam, 
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J represents the working stress suitable 
for the material, and, in our case, since the 
plate must be of uniform strength / is con- 
stant for any section. 

We may express 4 in function of / and 
write b = nl, 

The value of n agreed upon becomes a 
constant, and the thickness / ; = 

i] 


lf 


a I 
; $ Sn 


In a beam thus shaped, the section being 
rectangular, the thickness / is uniform, and 
the beam is of uniform strength. 

In effect for a section a ) the bending mo- 


= constant. 
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If we make /= RandAB=)=2rR, 
then nis equal to 2 7. But2 7 F represents 
a circumference of radius 7? (Fig. 2). It is 
but logical, then, to consider the case of a 
circular plate encastré, or fixed at the edge, 
and supporting a weight P at its center, as 
being similar to that of abeam A BP (, of 
length 7 = FR, supporting an equal weight ? 
at its free end, and having at A PB a dimen- 
sion = 2728. The thickness for both 
cases = h. 

Formula (1) becomes 


P R _— pe Rh? 
> 
(2) ° Andh= 4 { : ‘ P = constant 
= 40.9774 ip 
Bs 


The thickness / is then entirely independ- 
ent of the radius of the plate. 

This formula (2) does not express the stress 
due to the weight of the plate, but in para- 
graph 3 we will determine formule to that 
effect. 

lt is, of corse, impossible to suspend or 
apply any weight at the very center of this 
circular plate; provision must be made for a 
convenient support to prevent the punch- 
ing or shearing of the plate at the line of 


application of the load. 
. F-00080. 
T h? h* 


(3) The stress f = 
(4) And the load P = ~ fh? = 1047. fh? 


If a prismatic body WV, Fig. 3, be sub- 
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jected to bending by a force ?, any section 
mn is subjected at points m to extension, 
and » to compression, due to the bending 
effort. Apart from that, the portion of the 
body at the right of 1 tends to slide by 
that at the left, in a direction perpendicular 
to the axis of the body, that is the shearing 
effort. The two stresses being at right 
angle to each other, their resultant is the 
diagonal of a rectangle. 

Naming /, the tension due to bending, 
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and /f, the resistance to shearing, the re- 
sultant of these two = 


(5) P= + o/f,* +J;'*. 
Ba f,.=s = 8 ‘ 


forany point along 


Ee 
radius #& (Fig. 2), and /,? : 
. Tr? ht 
The value of /,, for any radius x, {s, 
> > 
Tt | 
bh Q2Qraeh 
»2 
ji i= : , 
4 tad z*® hh? 
and finally, 
zs ny / 9 P2 Pp 
(G). 2=> 4 VV “ya + invari 
put XOPret PH 
4? h* a 4m? v2 h* 


Let us make a = 4 +2 2? 7", 
(7) Thenah*t = 36 P?2 xr? + P?A?. 


BE cies P* hh? 86 P? x* 
a a , 
‘ yrs /2g Pax po P2\3 
he — _. ore e 
2u V a — (, a 
36 Px p* 
a + 4a? 
(8) and / 
= 4 Pp 838 P2 at Ps 
2a | a 4 a? 


Fixing a value for coefticient 7’, this last 
equation will express the thickness of the 
plate at any distance x from the center. 

Formule (2), (8) and (4) will suflice in the 
ordinary cases of practice, but when /’ is 
very great, then formula (8) should be used. 

The deflection of the plate can be deter- 
mined by the general equation, 

(9) d*y _ M, 4, 

dx? IP Ka, 


M, = bending moment PR. 
h 
Wy 5 along a circumference of radius 
R 
h, 
a, =~ along a circumference of radius 
zw. 
: bh 
7, = moment of inertia of section 3 
- 27Rh*® Recrigaae Rh8 
12 6 


FE = modulus of elasticity of the material. 
When «, = ay, or when the thickness is 
uniform, the elastic line is an arc of circle. 

We will not here establish the formule 
relating to the deflection of circular plates, 
but we will make it the object of a special 
chapter. This question although very in- 
teresting for the student is in reality of 
secondary importance in practice, and we 
can afford to neglect it at first, the inten- 
tion being to simplify the subject as much 
as possible. 

SECTION 2. 

A circular plate of radius 7? is encastré, 
or fixed at the edge, and supports a load »p 
per unit of area, Fig. 4. 

The total load upon the plate is 

(10) P= 1 Rp. 

If this total load P was distributed along 
a circumference of radius 7, so as to pro- 
duce a bending moment P ( — r) at the 
edge equal to that due to the load » uni- 








Fig. 4 


formly distributed, this radius 7 would be 
found as follows: 


P «rR*p meer 
(11) 5 9 aay 
whence a 7s 
f Re? R 
(12) andr { 1 
2 4/2 


ke vs - 0.7071 RK. 





oe 


) 






In other words, 7 is the radius of a circle 

whose area = $ that of the disk of radius 7. 
The bending moment M = P(R—n= 
(13) P(R— 0.7071 R) = P X 0.2929 R, 

and a weight ?, applied at the center of 

the plate whose moment M = P x 0.2929 R 
P, R, would be 

P x 02929 R 


(a4) P, - 0.2929 P. 
A h® 
Equation (1) paragraph lL: £Pt ft : ’ 
) 
becomes: 
(15) 0.2929 P R - ro h? f 2 Tv R?2 h2 
<_< -, 6 
TORN, 
3 
But P 7 J? p (10). 


(16) hence 0 2929 P 2 = 0.2929 (+ R* p)R 


a i " RAS, 
3 
From which we deduce 

j2 _ 0.2929 X 3 BR? p 


/ () 8787 p R* 


(17) and finally 4 = 4 { 
J 


t 0.9388 R / o. 
/ 


hk is the thickuess of the plate along a cir- 
cumference of radius 7??. The very fact that 
h varies directly as F, indicates that the 
thickness cannot be uniform radially. 

If we want to determine the value of 
h, = y for any radius z, we remark that 
the plate of area 7 2° and radius 2 may be 
considered as encastre, or fixed, at its cir 
cumference, and loaded with a weight p 
per unit of area. 


The bending moment {s then VW, = P,' x 
, 2rary* 
6! 
re 0.2929 (= x? P), 
M, 0.2929 (wr x® p) xr ft. — 2. y?, 


, 


j/ 0.8787 ee 


(18) and » 


0.938 x / A 
Bf 


But when z = 0, y = 0. 
In other words, at the center 4 = y =a, 
and »p o; and along the radius / the 


0938 R / p 
tf 


0.8787 p R? 


thickness varies from 0 to 


(19) The stress 7 


h? 
0 8787 p 2? 
y" , 
and the load 
722 ag 7 7? 
(20) p J h -~ 1 138 7 /) 
0 8787 I? R?2 

1.138 i i y? 
r3 F 





In practice it will suflice to determine the 
thickness / of the edge of the plate, and 
join the extremities of the line representing 
this thickness on the drawing to the center 
with two straight lines, as shown in Fig. 4, 
to indicate the variation of / radially. For 


Equation (18): y = 0938 2 { ” isthatofa 
/ 


/ p 


straight line, since constant. 


It is well understood that provision must 
be made for meeting the requirements of 
the material used and the kind of loading 
to which the plate may bé subjected. The 
thickness found by the above formulz may 
have to be modified, and should certainly be 
so around the center when the plate is sub- 
jected to steam, gas or fluid pressure so as 
to allow for the porosity or the uneven 
shrinkage of the material when cooling in 
the mold; but the dimensions first found 
should never be reduced in making allow- 
ance for uneven strains in the plate. 

The bending stress 7, combines with the 
shearing stress /,, a8 in, paragraph 1, and 
the resultant tension : 


P=tvV forth? . 
0.8787 P r? 


3 


(20) / 


J 


2 0 771 x* p® 


y* 
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The shearing stress : 
(21) f rae p _ 
. bh 

p* x 

44? ‘ 

T° 0 771 x4 p® 

; y* 47?” ; 
0.771 2! p* | m* at g* 
T? | 4&7 

yt — p? xy? he prar\2? 0.771 a1 p* 
47? (G 7) ~ y2 


iv a Pp 
Qrer y 


_ Pp r 
2 y 


f= 


o* 2 


y* 


+(Sey 


2 PS e? _ | 0.271 a4 p* 
8 7 [2 
y= +t 


and finally we have : 
(28) A, =y 


ps a 


64 7" 


p 
s 64 7" 


y 


» ,/ 0.771 at p* 
8 7" T? 


p° z® t oA 


0771 p® 


——— 


rt & y = p* 
es or + 6g re 
p must never equal the value of 7; for 
the elasticity of the material would then be 
impaired. 


The only formule now in use, relating to 
the strength of circular plates, are those 
established by Grashof, and they, for the 
present case, are as follows : 

the thickness 42 =? . eS o-s z ; 

mw” 
from this equation, the load » and stress f 
are deduced, viz.: 
h? f m* 4 
R* “m?—1 ° 3 
3 x ilar Re, if 
4 m* hh? 

The thickness here is understood to be 
uniform radially, for no mention is made by 
Grashof of the possibility of it to vary with 
the radius. 

m is a coefficient variable with the mate- 
rial used, and but few experiments have 
been made to determine its value. 

Rankine makes » = , in which case: 

aciiiennal. ak. 
m* . 
Grashof advises to make m — 3. 
Then 2.’ —! ee ee 
4 m*® 4 8? 3 
m* — 1 

m* 
when » = 1, tol when m = a. 

If we compare the maximum value of / in 
our formula (17) 


h= + 0.988 Ry/ p 
f 

with that expressed by Grashof : 
cna 4 / m*? —1\ 3 Re. p 
me? 4° Na 
ry a p 

= I . 

Oe as 
and that deduced from Rankine’s value of 7, 


A=:sR fis = 


We may say that varies from 0, 


t 0.816 R 1/ a 


4 
the following table will show the relation 
between the three expressions : 


: 0.866 2 4 f 
/ 


h tcR yf” 


Grashof, 
‘ 


| 


Rankine 


0 S66 


Kquation (17) 
O 816 . 
' 1 1.061 1 149 
; 0.942 1 1.083 
0.923 1. 


l 0.869 

We may remark that our coeflicient : 
0.938, has been logically deduced, whereas 
a value of # had to be guessed at by the 
two cited authors. The following para- 
graphs will show the correctness of our 
method, principally so in the case of ribbed 
plates. 

It might be of interest to compare also 
the strength of the plate treated in para- 
graph 1 with that treated here. 

Equation (4) § 1, expresses the load. 


P= 1,047 f 19 


‘ Th ° 
0.8787 Rk? 
The total load uniformly distributed 
wt R* p. 
We may then write : 
fh? x 
~ 2 ) 
P= 0 8787 
fh* v 
0.8787 3 
0.8787 


0.938 


: fh® 
3° 


and equation (20) p 


, and 


3.414. 
ja 
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In other words, the plate uniformly 
loaded will support a weight 3.414 greater 
than the plate loaded at center. 


SECTION 38. 


A circular plate of radius F is encastré, 
or fixed, atthe edge and supports a load p 
per unit of area, and a weight P at its 
center, Fig. 5. 


| 
} 
| 
IH 
Hl} 
! 


ooda.c000d __ 
000 





American Machinist 


Fig. 5 


The total load uniformly distributed — 
P= se. 
The moment due to that load = (see equa- 
tion 15.) 
M, = P, X 0.2029 & = 0.2029 PR. 
The moment due to weight P = 
Ae oP 
The total moment “= M, + My. 
50 Me 


(24) 
6 


Substituting the values of ?, = 7 R? p 
and of ) = 27 R, we have: 


M = 0.2929 P, R+ PR=+f 


(25) 0.29297 R2pR+PR=f?7 — 


3X 0.2929 7 R2 p4+38P=frhi, 
Thickness 2 = + 
/ 0.8787 R* p+ 0954 P 
i 


For given load p, tension f and thick- 
ness /,, 


(26) 


load P = fh® — 0.8787 R?2 p. 
0.955 
(28) Tension / — 9-878* 1? pt 0.954 P 
t 

Equation (26) expresses the thickness / 
along a circumference of radius FR. But 
this thickness is not uniform radially. It 
could be demonstrated by considerations 
similar to those employed in the preceding 
paragraph, that at the center 


hig = yp = 3 / 0.954 P. 
Ej 


and for any radius 2, 
/0 8787 x? p +0955 P 
J 


(27) 


(29) h, Ear 


for at center »p = vo, and 2 = ov. 


When a plate of large radius supports a 
load /P at its center, it may be necessary to 
consider the moment due to its own weight. 
Elaborate calculations would give us an 
exact formula answering this case, but a 
simple approximation will, in most in- 
stances, be found sufficient. The plate may 
at first be figured out as in paragraph 1, 
then the weight of it will be approximated 
rather more than less, and the moment due 
to the load p per unit of area thus found 
will be added to that produced by load P. 

Formula (29) will express the thickness 
h, = y for any radius x. 


“8, DB.” “xX. ¥.," * A Subsoriber.” 
‘*X.,” and numerous others who have made 
inquiries of us anonymously, are hereby 
notified that their anonymous communica- 
tions have gone into the waste basket, in 
accordance with our invariable rule. If the 
inquiries are repeated, and full name and 
address given, they will receive attention. 
We have our hands full in attending to the 
correspondence of people who make them- 
selves known to us. 

—- 

An exchange speaks of machine surfaces 
‘*guperficially polished.” This, we sup- 
pose, is to distinguish them from a surface- 
polished but not on the surface, 


<P —— 
The quantity of paint required to give 


the new Forth Bridge three coats is esti- 
mated at ninety tons. 


LETTERS FROM PRACTICAL MEN. 


Finding Odd Divisions by Scale—Flut- 
ing Reamers, 
Editor American Machinist : 

Sometimes in sizing gear blanks odd divi- 
sions are required which are not usually 
found on the regular machinist scales. In 
such cases the fraction can be reduced to 
a decimal and measured by an ordinary 
scale. 

For example, required to set calipers to 
measure the diameter of a gear blank of 21 
teeth 7 pitch. 

The outside diameter is 3? inches. ? inch 
= 2+ 7 = .285 inch. ,°, inch = .281 inch. 
Then set calipers to 3,°, inches, and they are 
but .004 inch under size, which is near 
enough for practical purposes. 

I have sometimes found it necessary to 
make a reamer without the usual facilities 
for fluting it. I divide the number of teeth 
in the cone gear of lathe by the number of 
flutes required, place chalk marks around it, 
corresponding to the number of divisions 
required, and also one chalk mark on the 
mating gear. I then take a common side 
tool, grind it to the proper angle, set the 
top edge radial from the center, and flute 
the reamer, making a first class job in every 
respect. “GE ele 2 


Balancing Pulleys—Tool Rooms, 
Editor American Machinist : 

I am certainly at variance with the ‘‘Old 
Boy.” He makes things gravitate down- 
ward a good deal slower than Ido. This is 
shown by our figures on the problem in 
physics, presented by Mr. Allen. It is not 
my purpose to discuss this subject, prefer- 
ring to leave that to those better qualified, but 
will say that my figures are not likely to be 
exact, because my data was partially de- 
rived from experiments, which, doubtless, 
were wanting in precision. When I found 
that the bar, when swung by the thin end, 
made 72 vibrations per minute, it was an 
easy matter to determine the length of time 
it would consume in falling through one 
third of its vertical movement, which is 12 
inches, when started from a point horizon- 
tal to its axis; the length of the bar being 
36 inches. I mention this that my method 
may be clearly understood. I would be 
glad if your contributor, ‘‘ An Old Boy,” 
would point out my mistake, if one has 
been made. 

I would like to say a word about pulleys, 
and the way they are balanced; especially 
those having wide faces, proportional to 
their diameters. I never could see the pro- 
priety of going to expense in patterns and 
flasks for such pulleys, when two narrower 
ones, placed side by side, make as good, if 
notabetter job. Take, forexample, a pulley 
20 inches diameter and 24 inches wide, such 
as are often used as tighteners. I recently 
had some experience with one of these 
which had been put in standing balance, 
but when run was found to be out of bal- 
ance at both ends and at opposite sides, so 
much so that something had to be done to 
remedy the trouble. There was a counter- 
weight at each side; one having about 
double the weight of the other. I discov- 
ered by examining the thickness of the two 
rims, that the lighter weight had been 
placed where the heavier one should have 
been. By detaching these and reversing 
them, the difficulty was entirely overcome. 
If this pulley had been formed of two, and 
each balanced separately, there would have 
been no trouble. 

I see one of your readers is desirous of 
having the subject of tool rooms brought 
up. Permit me to offer a few thoughts on 
this. I don’t think any machine shop, how- 
ever small, can afford to be without some 
kind of atool room. One of the principal 
difficulties, I think, in making a success out 
of such a department, lies in not being able 
to adopt a system suited to the size and 
wants of the shop. It is clear that in large 
shops this becomes a very important feature, 
and its advantages are marked. Proprie- 
tors and managers of smaller works often 
take their cue from these larger ones, and 
attempt to imitate them. Such efforts are 
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apt to fail. I have seen an elaborate room 
thus fitted up, and all the loose tools, good 

bad and worthless, which, for years, ha‘ 
been collecting about the shop, stowed int 

it. A school-boy, spending his vacation, is 
put in charge to receive and hand out tools 
A boy that, perhaps, did not know a millin; 
cutter from a mandrel. Is it any wonde: 
that such efforts should fail ? 

The fact is, that one of the best men j 
the shop should be putin charge of the too! 
room. Of course, he cannot be expected t» 
put in his whole time in looking after th 
tools, especially when the shop is small. 
lathe, or some other machine, may be | 
cated near the tools, and employment foun 
on general work, when the tools are not d 
manding attention. Nor need he be trout 
led with passing tools over a counter, fi 
where but few men are employed, they may 
be depended on to find sad replace suci 
tools as they may want. ‘This reduces th 
tool room to about its simplest form, an 
yet one that may be made very eflicient. 

One of the greatest drawbacks to anything 
of this kind comes when the most promi 
nent characteristic in the- foreman is a lack 
of system and order. If this is wanting, no 
printed rules and regulations, although ema 
nating from his superiors, will avail any 
thing. Nor can the services of inferior: 
supply it. Ata time of dearth in business 
something resembling order may be at 
tempted, but when the hurry comes, al! 
goes to pieces. The semblance of a too 
room, if they have one, is neglected or 
abandoned, and the men begin to hide away 
such tools as they think they may want, and 
by this, things are duplicated over and over 
by persons who are unable to find the thing 
they want. Or, perhaps, as much time is 
spent in hunting for mislaid tools as would 
be consumed in making them. But I must 
not forget that the advantages to be derived 
from a tool room are so apparent, and so 
well known, that it is needlessly consuming 
time and valuable space to speak of them. 
I would say, in conclusion, to those «°. 
have never attempted, to colloct shop tools 
together, that if they can do to wore, pro 
vide a bench or large table, locate it in 
some light and convenient place—not in a 
dark out-of-the-way corner—and require 
every man and boy, when he is done using 
a tool, to place it, cleanly wiped off, on this 
table. This may be regarded as the first 
step, in the establishment of a tool room, 
and if followed up, is likely to result in a 
system which will not be spoiled by red 
tape, or broken down by unnecessary ex- 
pense. ‘* QUIRK.” 
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Drilling Square Holes, 
Editor American Machinist . 

It is, perhaps, not commonly known how 
to drill a square hole, but it is a thing that 
can very easily be done. 

Make the drill of a three-sided steel bar, 
which side is like the side of the square hole 
you want, and prepare it in the end for cut 
ting good and freely. Over the spot where 
the hole is wanted place a fixture with a 
square hole of same size as required. The 
drill can be fixed for a boring machine, and 
is guided in the hole of the fixture. The 
finished holes look good with slightly 
rounded corners. C. O. 


Measuring Pitch of Screw, 
Editor American Machinist : 
I recently had occasion to measure tl 
pitch of a fine thread screw on a microscope 
objective, in order to cut a thread on the 
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end of a tube to take the same. The means 
| took to do this, although very simple, and 
juvolving no special apparatus, may prove 
of interest to some of your readers. The 
difficulties in the way were the fact that 
here were only about three threads to 
eagure, and the external threads were cut 
jose up to a broad shoulder, while the 
internal threads were in a practically blind 

le. Also, as the objective was of French 
manufacture, I thought there was a strong 

obability of the thread being a certain 
yumber per centimeter. The objective is 
yhat is known as a ‘‘ French triplet ”—that 
is, it consists of three pieces of brass like 
that shown enlarged in Fig. 1, each one 
containing an achromatic lens that could 
not very well be removed, and each being 
threaded externally and internally with the 
same diameter and pitch of thread except- 
ing the bottom one, which has no external 
thread. By placing the objective in a 
micrometer caliper and measuring the whole 
height, Fig. 2, then unscrewing one of the 
components one whole turn and measuring 
again, Fig. 3, the difference between these 
two measures must evidently be the distance 
between two consecutive threads of the 
screw under consideration, which I found 
to be .014inch. The English equivalent of 
a centimeter is .3937 inch, which divided 
by .014 gives 28, which is the number of 
threads per centimeter on my objective. As 
the thread was not a very close fit, I took 
the precaution of unscrewing the parts till 
the shoulder cleared, before making the 
first measurement, Fig. 2, and then un- 
screwing one complete turn from this posi- 
tion, in order to make the second measure- 
ment, Fig. 3, thus eliminating the element 
of ‘‘ backlash” in the thread. 

WALTER GRIBBEN, 


Human Nature In Machine Shops. 
Editor American Machinist : 

I have read with interest the articles by 
Messrs. Chappell and Jones, in the issues of 
May 3d and 31st, respectively, commenting 
upon my letter in the issue of March 12th, 
eatitled ‘“‘ Human Nature as a Factor in the 
Machine Shop.” 

Mr. Chappell suggests that I tell some- 
thing about my own experience in dealing 
with human nature in the shop. 

Ihave no doubt that we might, any one 
of us, tell something about the way in which 
we have dealt with the men with whom we 
may have been associated, or who may have 
been in our charge, but, really, would it not 
appear egotistical to talk about things ac- 
complished along this line ? 

I agree with Mr. Chappell when he says 
that there is a quantity of human nature 
about the shop with graduations too fine 
to be measured by any micrometers we 
have up to date; but certainly cannot en- 
dorse What he says in regard to treating a 
large body of men as shop equipment. 

In the same paragraph he tells us that in 
order to get profit out of a machine shop it 
is necessary to employ asuperintendent who 
is to have full control, etc.; but, mark you, 
this is immediately followed by the state- 
ment, ‘‘and do not lose sight of the fact 
that he has some human nature, and can ap- 
preciate square treatment fully as much as 
any latne hand in the shop.” 

Now, why not follow out the analogy ? 
if the superintendent can be influenced for 
good by square treatment, or, rather, by a 
consideration of his human nature, why 
should he not treat the foreman under him 
with this in view, and the foreman in turn 
treat the mechanic likewise? But this is 
virtually conceded by Mr. Chappell when 
he says, ‘‘as much as any lathe hand,” in 
spite of the statement which follows. 

It is not to be expected that an employer 
or superintendent can study each man indi- 
vidually, but there are certain principles 
which may be applied to the men as a 
whole. 

For instance, when it becomes necessary 
to introduce a new feature into the shop, it 
may be done in various ways. 

I need hardly explain just how ; but, then, 
you know, it all depends upon how a dish 
is served, as to whether or not it is palatable. 
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There is quite a difference in the interpre- 
tation of the adverbs shal/ and may, al- 
though may may have the same significance 
and effect in the shop as shall, and possibly 
will not leave that unpleasant ‘‘ after taste;” 
and while it is not always advisable to 
write may where shall should be inserted, I 
believe that the working out of this gener- 
al principle, would result in a better feel- 
ing between the employer and employe. 

Talking about orders in the shop reminds 
me of something else along this line, which 
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Fig. 2 Fig. 3 
I think has some bearing on the subject 
under discussion. 

I refer to the almost inevitable 
and Regulations.” 

I know of some shops in which they use 
an immense amount of cardboard, printers’ 
ink, and picture-frame moulding, in order 
to keep their men posted as to what they 
must and must not do. 

And, as I have walked through some of 
the shops in question, and have seen their 
18-inch by 30-inch guide-boards posted up in 
every convenient place, I have thought that 
possibly they might have been put there to 
hide some blemish on the wall. 

If that was the intent of the owner, they 
served their purpose most admirably ; but I 
do think that he might have put something 
more useful or ornamental inside the 
frames. 

He might, for instance, have had some re- 
liable tables of reference printed, and then 
I have no doubt his men would have used 
the guide-boards to some good purpose. 

As it was, I doubt that ten per cent. of 
his employes ever took the trouble to read 
them. 

A genuine mechanic, in fact, anyone who 
is worth having around the shop, does not 
need to be told those things which anyone 
with a grain of common sense knows al- 
ready ; and those who have seen the typical 
rules and regulations (and they are practi- 
cally the same), will under- 


** Rules 


b 


stand what I mean. > 


I believe there is consid- a, 
erable truth in what Mr. 1 \ 
Chappell says in regard to | 
giving a man more pay as | 
an inducement to greater 
effort. ory 

Twenty-five cents a day 
added to a man’s wages will, 
in most cases, prove to be 
a wonderful incentive ; and 
this thought brings me to 
the consideration of a state- 
ment in the article by Mr. 
Jones. 

Mr. Jones believes that 
men as a body are respon- 
sible for the wages they re- 
ceive as individuals, and 
cites an instance in which 
he found it almost impos- 
sible to have his pay in- 
creased, because the foreman feared that 
he would be compelled todo the same by 
others in the shop who were not worthy. 

If this were true, | wonder how many of 
us would try to excel in our work. 

If a first class mechanic should be com- 
pelled to work for the same wages that an 
ordinary man received, what would be the 
inducement to study and to become pro- 
ficient in the trade ? 

No, no, Mr. Jones, I do not think that 
your argument will hold ; it may be so in 
some shops, but I believe that as a rule, em- 
ployers appreciate the good men in their 
employ, and are willing to pay for their 
services, ‘* PRESTO.” 
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The Isometric Ellipse, 
Editor American Machinist : 

Since the attention of your readers has 
been called to the construction of the isomet- 
ric ellipse, the present may be an appro- 
priate time to illustrate the positions which 
an ellipse may occupy in isometric drawing, 
and the method of constructing the axes. 

The isometric projection of a cube, Fig. 
1, is a regular hexagon, and the three visible 
faces are represented by the equal figures, 
oabec,ocde, andoefa. While the edges 
oa, oc, oe, de, d f, are diminished in this 
projection, the diagonals of the faces a-, 
ec e and ¢ a@ are represented in their true 
length. Therefore, if we represent a circle 
on or parallel to either of these faces, the 
major axis of the ellipse must be drawn 
parallel to the diagonal of the face. 

The visible faces of the cube being per- 
pendicular to each other, are én general the 
positions of the planes of the circles which 
we may have to represent. 

From Fig. 1 we see that the diagonals « ¢, 
ce and ea form an equilateral triangle, 7. ¢., 
assuming that zy represents the T.square 
ecge, ac is parallel, while ¢ a and ec are 
drawn at an angle of 60 degrees to it. 

We may, therefore, draw the three pro- 
jections of the circle as in Fig. 2. The 
major axis a) is in each case equal to the 
diameter of the circle it represents, and the 
extremities of the minor axis are determined 
by drawing «ac and / // at 30 degrees to w y. 
All the major and minor axes are drawn 
with the aid of the T square, and the 60 
degrees triangle applied to it, as shown in 
the figure. 

Fig. 3 illustrates the application of the 
foregoing principles in drawing a cylinder 
in the three positions it may occupy in 
space, 7. ¢., when the axes are perpendicular 
to each other. The length « } is taken from 


the isometric scale. 
FrREpDERIC R. HONEY. 


Sending Catalogues, 
Editor American Machinist : 

Your remarks to ‘‘Planer Hand” remind 
me of a case that lately came to my notice: 
A foreman in a large machine works wrote 
to a machine tool builder for a catalogue, 
aud received the reply that ‘‘he would prob- 
ably find one on file in the office,” with the 
result (rightly or wrongly) that the foreman 
came to the opinion (!) that this particular 
machine tool builder’s machinery was no 
good anyhow and recommended another 
maker’s machine to his employers, with the 
consequence that the fellow that wasn’t 
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afraid to send a catalogue to a common, 
greasy mechanic, got the order—see? 

GREASER., 
ape 

American Shop Methods. 





When the members of the Institution of 
Mechanical Engineers visited the Seraing 
Works and Hoboken Shipyard of the 
Cockerill Company, they remarked the slow 
speed at which most of the machine tools 
wererun. M. Eugene Francois, engineer 
at Seraing, lately visited some engine- works 
in America, and, at a recent meeting of the 
Société des Ingénieurs de Liége, communi- 
cated the impressions derived from his visit. 
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He chiefly turned his attention towards the 
productive side of the question, with the 
object of explaining how the Americans, 
with labor costing twice or thrice as much 
as in Belgium, manage to sell engines as 
cheaply as the Belglans. The conditions, 
he observed, differ greatly. In America the 
market is very wide, and the subdivision of 
labor carried to a very great extent; but, in 
addition, there is a series of reasons which 
he stated as follows:—(1) simplicity and uni- 
formity of construction, with a larger use 
of cheap materials; (2) more improved 
plant, and (8) methodical organization. 
With respect to the first reason, M. Francois 
pointed out how the Americans succeed in 
economizing labor by confining themselves 
to simple methods of fitting. He drew a 
comparison between an Allis and a Cocke- 
rill blowing engine, and compared the in- 
dustrial modes of thought and habits in 
Belgium and America. American makers 
create types, design engines from a manu- 
facturer’s point of view, to be sold readily 
and in large numbers; they make every- 
thing an article of commerce, which they 
offer as it stands—take it or leave it. Bel- 
gian makers, on the contrary, often design 
an engine for each special case, taking great 
pains to adapt it to local conditions, while 
carefully attending to the observations and 
even whims of the purchaser. As regards 
the second reason, he showed the superior- 
ity of American machine-tools, which are 
designed for a large production and easy 
maintenance, while the machines run at a 
higher speed, one man attending to several. 
The use of continually working machines, 
such as milling machines, planing machines 
with quick return, polishing machines, ma- 
chine tappers, portable machine tools, over- 
head cranes and quick-running lifts, has, 
he added, become general. With respect to 
the third reason, M. Francois dealt success- 
ively with the systematic and rational 
arrangement of the drawing offices in the 
States, the manner in which patterns and 
drawings are stored, the centralization of 
machining and raising steam, decentraliza- 
tion in the production of motive power, the 
interchangeability of parts, the extended 
use of delicate measuring instruments, easy 
methods for intercommunication between 
members of the staff, and regulations as to 
the beginning and leaving work by the 
men.—7he Hnyineer (London), 

In considering what causes have led to 
our peculiar industrial conditions as hinted 
at in the above, it should not be overlooked 
that this country was fairly established and 
fully ready for development when the steam 
engine and the locomotive, by far the most 
powerful allies of man in the work of civili- 
zation, appeared, and, while they merely 
saved some older countries from impending 
starvation and depopulation, gave to ours 
an impetus and a rate of development en- 
tirely without precedent. At the same 
time the opportunities incident to the de- 
velopment of new territory kept wages 
relatively high, gave men ambition, and 
forced the employment of every possible de- 
vice for the economical production of manu- 
factured goods. At the same time these 
conditions induced for years an immigration 
of the very best class of people for develop- 
ing a new country, leaving the less ambi- 
tious and progressive at home in the older 
countries. In other words, Americans have 
done just what humanity has in the main 
always done, 7. ¢., adapted themselves to 
conditions and environment. 

————_ +> —___—_ 

The steamship ‘‘ Faraday” sailed from 
Messrs. Siemens Brothers Works at, Wool- 
wich, June 12th, having on board 1,600 
miles of the Commercial Cable Company’s 
new cable. She proceeded to a point 150 
miles off the Irish coast, where she spliced 
onto the shore end already laid. She then 
started for Nova Scotia. The cable is ex- 
pected to be laid by June 30th. This cable 
is the largest and has a greater carrying ca- 
pacity than any other ever laid. The tests 
during its manufacture have been most sat- 
isfactory, and the cable has been completed 
without a single flaw or hitch.—Hngineering 
and Mining Journal. 
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The Assassination of Carnot, 


Every American worthy of the name is 
shocked at the news of the murder of the 
President of the French Republic. 

While all such murders may be said to be 
without reason, this one seems peculiarly 
devoid of any possible reason which could 
influence any other than a savage brute. 

President Carnot was a man peculiarly 
fitted for the difficult position he held—a 
highly educated gentleman, a man of brains, 
and an honest man, admired and loved by 
all who knew him. That he was a true 
friend of the common people has been abun- 
dantly shown, most clearly, perhaps, by the 
actual death of his coachman through grief. 

Carnot came of an illustrious family, and 
was educated as an engineer. He showed 
his appreciation of engineering and engi- 
neers by the part he took in the entertain- 
ment of the American engineers who went 
to Paris in 1889, all of whom were very 
favorably impressed by him, and are among 
his admirers. 
~ As to the crime by which M. Carnot lost 
his life, not much can be said in the way of 
denunciation that does not already fill men’s 
minds. At first reported to be the work of 
Anarchists, this is now doubted, the fact 
that a dagger was used instead of the more 
cowardly and more murderous dynamite 
bomb, adding to this doubt, and indicating 
that it was simply an uncomplicated assasi- 
nation for which the murderer is alone 
responsible. It can truthfully be said that 
the murdered man was at least in no way 
responsible, for it is impossible to perceive 
how he could have conducted the affairs of 
the French nation more ably, more honestly, 
or more devotedly. 

It is to be hoped that some way may be 
found to protect such men, whom society 
places in positions of trust and honor, but 
perhaps the most regrettable feature of the 
affair, from a human point of view, is in 
the fact that this murder will give to every 
reactionist and tyrant upon the face of the 
earth an excuse for still further restricting 
liberty. 

RS 
Cold Swaging. 





Elsewhere in this issue we publish an ac- 
count of a swaging machine and its work, 
and give the results of some tests, of general 
interest to mechanics. 

It is a familiar fact that a steel rod drawn 
through dies, as in making wire, ordinarily 
has its tensile strength very considerably 
increased. The fact that a drawn steel 
wire is still further increased in tensile 
strength by this cold swaging operation—an 
operation which, because it strains or dis- 
torts the metal far beyond its elastic limit, 
would be expected to weaken it is not so 
well understood, and, so far as we know, the 
present is the first publication of figures 
giving the results of tests of unswaged and 
swaged wire. 

The process of cold swaging is, of course, 
not a new one; our back numbers contain 
various references to it, and at least one 
article by 8. W. Goodyear, who has given 
the process considerable attention and whose 
swaging machine for pointing wire was de- 
scribed in our columns December 31, 1881. 

As has also been previously stated, the 
‘*Crescent” polished drill rods are cold- 
swaged to size, and there is evidence going 
to show that wire may be actually softened 
by swaging so that it is capable of being 
bent to a sharper angle without breaking. 

A circumstance to be considered, also, in 
comparing this process with others for re- 
ducing diameter of stock, is in the fact that 
absolutely no stock is turned into scrap or 
chips. 

Since swaging is not done by blows but 
by pressure sufficient to cause a flow and 
readjustment of the molecules of the 
swaged metal, its effect seems to extend 
equally throughout the piece and in sucha 
manner as to produce effects opposite to 
what would naturally be expected. It is, 
perhaps, this quality of doing unexpected 
things which is most interesting in the pro- 
cess, and which also makes it quite unsafe to 
fix a limit to its applicability. 
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The Overhead Trolley. 





The complaint against the overhead trol- 
ley electric roads in the vicinity of New 
York increases rather than decreases, as we 
predicted would be the case. It is only fair, 
however, to state that the greater part of 
the complaint is not against the overhead 
wire, hut would be the same with any sys- 
tem by which it would be possible to run 
cars at dangerously high speeds through 
crowded streets. The wire is just as danger- 
ous as it ever was, but its doings are so far 
eclipsed by the running down of people 
through reckless speed as to be, for the 
time, lost sight of. It is the case of an 
earthquake being worse than a flood, or 
something of the sort. 

Regarding speed, the writer feels sure 
that an electric car in which he crossed 
Brooklyn not long since was several times 
driven at aspeed of not less than twenty 
miles an hour. The speed at times caused 
considerable comment by the passengers, 
and yet it is not probable that any one of 
them would be willing to swear positively 
that it exceeded the legitimate ten miles, or, 
if he did so swear, that skillful cross ques- 
tioning would not put him to confusion. 
So it will always happen in the case of an 
accident by which life is sacrificed that the 
testimony as to speed is no better than guess- 
work. 

The only way the large monthly list of 
killed and maimed can be reduced is by 
fixing a limit of speed, with a heavy penalty 
for exceeding that speed whether it results 
in accident or not; not waiting for the run- 
ning down of somebody before action is 
taken. While it will generally—practically 
always—be impossible to prove over-speed 
just at the time of the accident, it will be 
an easy matter to determine if the speed is 
exceeded at other times, if the doing so is 
seriously undertaken. The aim of the au- 
thorities should be to prevent killing and 
maiming rather than to mete out punish- 
ment when they occur. The punishment 
is well enough in its way, but it will not 
restore life or limb. 

The almost every-day arrest of a con- 
ductor and a motorman has come to be the 
broadest kind of a farce. It is well known 
that these men must make the time with 
their cars or lose their positions, and it is 
equally well known that to do this they 
must exceed a safe speed at every oppor- 
tunity. 

The blame should be put where it be- 
longs, and it should be seen that the com- 
pany responsible is heavily fined every time 
a specified speed is exceeded. 

There are, in the instance of roads that 
run across considerable spaces of open coun- 
try, parts of the route over which high speed 
may be properly permitted, and it appears 
to be the cars that are run over such routes 
that are run the most recklessly when city 
limits are reached. This is natural enough ; 
it is hard to get down to easy running after 
speeding up, at will. 

One difficulty in the matter of speed is 
undoubtedly owing to the fact that passen- 
gers do not feel in any particular danger, 
and are rather inclined to encourage fast 
running. Itis the unfortunate foot travel- 
ers, and especially children and the infirm, 
that are in danger. If the chief danger 
were to the passengers, the remedy would 
soon be applied. There is no less reason 
why it should not be applied in the interest 
of those who must cross the streets on foot. 

——-e—_—_—_—_—_ 

Some of those who have been making big 
figures on the horse-power of locomotives 
may be somewhat startled to see a state- 
ment made ina pamphlet recently issued, 
under the direction of Prof. Wm. F. M. 
Goss, by Purdue University, describing the 
new special laboratory for testing locomo- 
tives. In speaking of the traction dyna- 
mometer which is to be put in to weigh the 
draw-bar pull, itis pointed out that while 
at slow speeds and heavy pulls slight errors 
in determining draw-bar pulls are not im- 
portant, at high speeds with relatively light 
pulls, an error of, say, 50 pounds would 
amount to a very considerable percentage of 
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the total power exerted; for ‘‘ a locomotiv: 
which at ten miles an hour may pull 12,000 
pounds will have difficulty when running 
60 miles per hour, in maintaining a pull « 
2,500 pounds.” 

A pull of 2,500 pounds at 60 miles pe 
hour amounts to 400 horse-power and as th 
figures given are based upon considerab!| 
experience in weighing draw-bar pulls, the: 
are significant. Of course, we know tha 
only one locomotive has so far been teste: 
thereand that there isconsiderable differenc: 
in size between that locomotive and som 
of the largest ones in passenger service ; bu 
there is also considerable difference betwee: 
400 horse-power and 1,400 or 1,600 horse 
power. It is true, however, that indicate: 
power in a locomotive differs from draw-ba: 
power more than the former does from brak« 
power in stationary engines, even when in 
dicated power of the locomotive is correctly 
measured. 

—__ > ___—__ 
The Redoubtable Fink. 


Fink, with his oil mixture, his testi 
monials, and his haste to close a contract 
and catch a train, has been, by our ex 
posures, entirely driven out of machine 
shops, but we occasionally hear of him 
elsewhere. He has recently been operating 
among wood-working establishments in 
New York City, one of our readers, a manu 
facturer of a device for promoting economy 
in the use of steam, finding recently that 
some of the money saved by him for his 
customer had been wasted upon Fink. 
Fink now, in some cases, accepts a partial 
payment upon supplying the formula for 
his mixture, with the understanding that 
he is to return for the balance—a return 
which several men are still anxiously wait- 
ing for. 
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Literary Notes. 
THE TINSMITHS’ PATTERN MANUAL. Pat 
terns for Tinsmiths’ Work. By Joe. K. Little, 


C. E. For tinners, coppersmiths, plumbers, zinc 

workers, and sheet-metal workers generally. 

The most unsatisfactory way for develop- 
ing surfaces, or for laying out sheet metal 
work, is to follow some fixed rule for each 
particular article that may present itself, 
without knowing the principles upon which 
the rule is based. The metal worker has to 
deal with many articles varying greatly in 
form, and to remember the rules for all 
particular forms burdens the memory un- 
necessarily, creates doubt, leaves no means 
for guarding against errors, and, in the 
end, may lead to spoiled work with all its 
accompanying evils. The author takes 
pains to avoid such results, and, therefore, 
applies the geometrical principles to laying 
out sheet-metal work. From such a founda- 
tion to work from, the workman will have 
greater confidence in his work, need not 
memorize rules, will save time and labor, and 
the results will be far more satisfactory 
than by following the various methods in 
general vogue. 

The examples given cover a large variety 
of work, which, if thoroughly understood, 
will enable the workman to lay out patterns 
for almost all forms of articles that may 
come along in the practice of sheet-metal 
work. We can recommend the book asa 
valuable and reliable one. It is published 
by the American Artisan Press, 69 Dear- 
born street, Chicago, Ill. Price not given. 

Se 

INDUSTRIAL Epucation.—The Eighth 
Annual Report of Commissioner of Labor 
Caroll D. Wright, relates entirely to the sub- 
ject of industrial education, and in the report, 
as published, will be found a very complete 
and comprehensive resumé of the subject 
with information concerning the schools and 
methods of this and other countries in which 
such education is given. The classification 
and indexing in connection with the reliable 
character of the information given make 
the work a valuable one for study and 
reference by all interested in the subject. 
a oe 

Lucian icine: of the Brown & Sharpe 
Mfg. Co , has gone to Europe for the sum 
mer, partly on business, and partly for 
pleasure. 
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stions of general interest relating to subjects dis- 
in our columns will receive attention in this 
i ment. The writer's name and address should 
accompany the question. Neither correct initials 
ition will be published when there is a request to 
feet. IPf questions are enclosed with a business 
nication, they should be written on a separate 


9) C.. ———, Ind., writes: Please in- 
form me of some simple method of design- 
inv a slide valve to give economical steam 
distribution, or give me the title of a book 
treaing entirely on proportion and_con- 
struction of slide valves. .A.—‘‘Slide Valve 
Gears,” by F. A. Halsey, will, we believe, 
suit your purpose very nicely. It is pub- 
lished by D. Van Nostrand Company, New 
York. Price, $1.50. 


10) A., Chicago, Ill., writes: Please 
give me a receipt for a cement or glue for 
fastening felt to a steel door or lid, the felt 
isto act as a packing. A.—First give the 
part of the door, which is to be covered 
with the felt, a coat of best white lead 
paint; when this has dried hard, coat with 
best Russian glue, dissolved in water con- 
taining a little vinegar or acetic acid; this 
will hold the felt. 


311) A. M., New York, writes: Please 
let me know how much power will be de- 
veloped by a weight of 50 pounds attached 
toa rope which passes around a wheel 34 
inches diameter, the weight being allowed 
to fall freely, as shown in sketch. A.—In 
falling the weight will store up energy ; 
and, leaving friction out of consideration, 
the wheel will practically have no influence 
on the amount of stored up energy, hence 
we may leave it out of the question. In 
examples of this kind we have to deal with 
stored up energy. During the first second 
the weight will fall through a distance of 
16.1 feet (approximately), hence the stored 
up energy at the end of a second will be 
16.1 * 50 = 805 foot-pounds. Before the 
weight can be brought to rest this stored 
up energy must be used up. and if used 


up in one minute, then 805 .024 
33,000 
horse-power will have been expended. Dur- 


ing two seconds the weight will fall through 
a distance of 644 feet, and the stored up 
energy will be 64.4 x 50 = 3,220 foot- 
pounds, and if this stored up energy is 
3 220 
33,000 
0.097 horse power will have been expended. 
From this it will be seen that the horse- 
power will depend on the stored up energy, 
and the time during which this stored up 
energy is used up. 2. Would the same 
apply to a ‘rotary engine using 50 pounds 
of steam at a radius of 1% inches? A.—No. 
3. Will the exhaust steam of one engine 
drive another engine? A.—Yes, provided 
the engines are arranged on the same prin- 
ciple as that of a compound engine. In 
regard to the sketch of the pump you have 
sent us, the design will not work. 


312, Y. B., Toronto, Canada, asks: What 
book can you recommend to a draftsman 
for designing parts of machinery, such as 
cylinders, piston rods, etc.? A.—The dif- 
ferent parts of steam engines, or parts of 
other machinery, cannot be designed by any 
set rules. ‘* The Elements of Machine De- 
sign,” by W. C. Unwin; ‘‘Steam Engine 
Design,” by J. M. Whitham ; ‘‘ Manual of 
Marine Engineering,” by A. E. Seaton, and 
many other books of the same class are good 
books for a draftsman to have. <A success- 
ful designer must also have a good knowl- 
edve of the strength of material, which also 
implies a knowledge of mechanics, and this 
branch cannot well be mastered without 
having a knowledge of geometry, algebra, 
and arithmetic. Hence, to be a good de- 
signer, a person must have a sound educa- 
tion, experience, and good common sense. 
Although books such as we have mentioned 
are extremely valuable, they will be of no 
se to any one, unless he has an education 
Which will enable him to use them as they 
should be used, and enable him to supply 
such rules for special cases, as he will not 
fini in any book. 2. What is the propor- 
tion a boiler should have for a given size of 
cylinder, I mean how many times larger? 
A.—-Boilers are not proportioned in this 
way. The first thing that should be known 
is (he power the engine is to develop ; then 
the surrounding conditions must be con- 
sidered so as to determine a suitable type of 
boiler, When this has been decided upon, 
the grate surface must be computed to suit 
the kind of fuel to be used, and the condi- 
tious under which the boiler is to be worked, 
and from this the amount of heating sur- 
face can be determined, and proper ar- 
tangements made for the escape of gases. 
Of course, before the design of the boiler 


used up in one minute, then 
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is completed, other things must be consid- 
ered, which we need not mention here. 3. 
Why cannot air be made to perform the 
same work as water? Could not air be 
heated in one vessel, as a boiler, for in- 
stance, and then led to a cylinder in the 
same manneras steam? .1.—Air and water 
are two different substances, and require 
different treatment. In gas engines, which 
are simply hot air engines, the working air 
is heated in the cylinder, which is also the 
furnace, heat being produced by the rapid 
combustion of the fuel in the cylinder—so 
rapid as to be called an explosion. The 
fuel isan inflammable gas. Air is also fre- 
quently compressed, and then made to drive 
other machinery. 


(318) J. A. C., Valparaiso, Ind., writes: 
In our water-works system we are having 
trouble with the inlet pipes from lake to 
well, and the question has come up as to 
the quantity we should get in gallons in 24 
hours through a pipe 12 inches in diameter, 
and 675 feet long with one elbow, and with 
a head of 18 inches. I make it 856,720 gal- 
lons using the formula 


i Diam. in feet x total head in feet 

4 Total length in feet + 54 diam. in feet 
taken from one of the engineer’s pocket- 
books, and deducting 25 per cent. for loss. 
Our civil engineer makes the amount that 
we should get 2 880,000 gallons, using the 
formula 8 03 4/ 4, and making no deduction 
for loss. Kindly state which is the most 
correct formula to use for computing the 
amount of water we should get through the 
pipe under the above conditions. .A —The 
discharge of water is not only affected by 
the diameter of the pipe but also by its 
length, condition of ‘inner surface of pipes, 
resistance at entrance, and resistance due to 
elbows, allof which your engineer seems to 
have neglected. To compute the discharge 
we first find the velocity. For clean iron 
pipes, either smooth or coated with coal tar 
varnish, and laid with close joints, straight 
and of uniform size throughout, the follow- 
ing formula may be used: 


o=% BCG ON 7 


or 
( 


in which g = 32.2, h = head in feet, / 
length of pipe in feet, ¢ = diameter of pipe 
in feet, fa friction factor for which a value 
of 0.24 is taken, and » = velocity in feet per 
second. Now, substituting for the symbols 
in the formula their values, we have 
2x 3822x 1.5 
oe == a 
1.5 + .024 x - 

Multiplying the velocity in feet per second, 
as found above, by the cross sectional area 
of the pipe in square feet, we get the dis- 
charge in cubic feet per second, which gives 
us 


— 


= 2.3 feet. 


2.3 x .7854 = 1.80642, 


or 1.80642 x 38600 = 6503 cubic feet per 
hour. Reducing to gallons we have 6503 
xX 7.48 = 48642 44 gallons per hour, or 
48642.44 x 24 1,167,418 gallons for 24 
hours. The elbow will reduce this dis- 
charge a little; to compute this loss we 
should know the radius of the elbow which 
is not given. If, however, the inner sur- 
face of the pipes is notsmooth, and not of a 
uniform diameter, and the pipes not laid 
straight, the discharge as computed above 
may be reduced to nearly 50 per cent. or 
about 600,000 gallons. 


(314) C. M., Yonkers, N. Y., writes: 
Please look over the inclosed diagrams, and 
give me your advice. The first sketch 
shows the main shafts of two engines, side 
by side, with a propeller shaft between 
them. These shafts are geared so that the 
propeller shaft will make two revolutions to 
one of the engine shafts. What will be the 
loss in power due to this gearing ? A.— 
From 2 to 4 percent. 2. The second sketch 
shows a section and piston valve of a 
compound engine. The valve distributes 
the steam in both cylinders, it has no lap. 
Please give me your views of the work- 
ing of this valve? A.—The principle upon 
which this valve is constructed is all right, 
but it seems to us that it is an infringe- 
ment on existing patents. The valve as 
shown in the sketch will allow the steam 
to follow the full stroke of the high- 
pressure piston, which will not be con- 
ducive to the economical use of steam. 
3. The cylinders are 6 and 18 inches diam- 
eter, stroke 6 inches, how many expan- 
sions will there be? A.—The area of the 
small cylinder is 28.27 square inches, that 
of the large cylinder is 254 47 square inches, 
hence the ratio of volumes will be 447 

28.27 
= 9. The number of expansion is found 
by the following formula, 


= 62, 
in which / = total number of expansions, 
é = number of expansions in the small 


cylinder, and /? = ratio of volumes. The 
steam following full stroke in the small 
cylinder, the number of expansions in this 
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cylinder will be 1, hence, according to the 
foregoing formula the total number of ex- 
pansions will be 9. 4. The steam pressure 
is 250 pounds, number of revolutions 400 
per minute, what will be the horse- power 
of thisengine? A.—The engine, non-con- 
densing will develop about 175 horse- 
power. 5. What should be the diameter of 
the steam and that of the exhaust pipe? 
A.—Steam pipe 14 inches diameter; ex- 
haust pipe, 34 inches diameter. 6. What 
should be the size of all the ports? A 
The steam ports we should give an area of 
7 square inches each, and the exhaust port, 
8 square inches. 7. What should be the 
diameter of the piston valve? A.—This 
cannot well be determined without making 
a drawing of the valve. The diameter 
should be such as to give the ports the areas 
as stated above, the diameter of the valve 
will probably be 4$ or 5inches. 8. What 
size boiler will be required for two engines 
of the above size? A.—The boiler should 
have a grate surface of 70 square feet, and 
a heating surface of 2 240 square feet. The 
dimensions of the boiler can be determined 
only by making a drawing of the boiler 
containing the given grate and heating sur- 
face. We have no time to make the draw- 
ing. 

(315) H. J. S, Cleveland, O., writes: I 
noticed in one of your issues a drawing of a 
prism, as shown in Fig 1. I have always 
understood that in showing two views of a 
thing, the lower view, when the paper is 
folded back, should be directly underneath 
the thing shown; under these conditions 
the drawing of the prism should be made as 
shown in Fig. 2 Please set me right. 
A.—In making a geometrical drawing of 
any object, a horizontal and a vertical plane 
of projection are always used; sometimes a 
greater number of planes of projection will 
have to be employed, but those we have 
named are the principal planes, and a less 
number cannot be used for the complete 
representation of simple objects. The end 
view of these planes we have shown in Fig. 
3, X YX being the horizontal plane of projec- 
tion, and ) ) the vertical plane of projec 
tion. It will be seen that these planes form 
four diedral angles; first, the angle above 
the horizontal plane and in front of the ver- 
tical plane; second, the angle above the 
horizontal plane and behind the vertical 
plane; third, the angle behind the vertical 
plane and beneath the horizontal plane ; 
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plane and in front of the vertical plane. 
The object of which a drawing is made can 
be placed in any one of these angles ; some 
authorities place the object in the third 
angle, but the general practice is to place 
the object in the first angle, as shown in 
Fig. 3. and then all the points of the object 
are projected on these planes, as indicated 
by the dotted lines. The plane of the paper 
is generally assumed to be the horizontal 
plane of projection, and the vertical plane 
is assumed to be perpendicular to the plane 
of the paper. If, now, the prism referred to 
is projected on these planes, and the vertical 
plane turned away from the horizontal 
plane around the line in which these planes 
intersect until it coincides with the paper, 
then the elevation of the prism will be 
above its plan, and the two views will have 
the relative positions as shown in Fig. 1. 
A projection of the prism as shown in Fig. 
2 can be obtained according to the rules of 
descriptive geometry by placing the prism 
in the second diedral angle, but we cannot 
call to mind at present a single instance in 
which such a course. was advocated. Al- 
though it cannot be said that your way of 
showing the prism is absolutely wrong, it 
can be said that it violates the rules of cus- 
tom and may lead to confusion, 
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Grant's Gears, Lex’n, Mass., & Phila, Pa. See p. 12 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
* National’? Lathe Chucks. Best made, page 15. 
Pattern and Brand Letters. 


A variety of sizes 
and styles. fe ¢ 


Heber Wells, 157 William St., N. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St. N. Y.- 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s Cortlandt St., N.Y. 


Best Presses and Dies for all sheet metal work. 
Ferracute Machine Company, Bridgeton, N. J. 


Air Compressors for every possible duty. Clayton 
Air Compressor Works, 26 Cortlandt street, N. Y. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
ali descriptions. R. M. Clough, Tolland, Conn. 


‘Pumping Machinery.”” New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W.-M. Barr, 3223 Powel- 
ton avenue, Philadelphia, Pa. 


New Jersey Art Metal Co., Passaic, N 
thin and ornamental castings in 
aluminum, ete.; 
and aluminum. 


. J., finest 
brass, bronze, 
machinery name plates in brass 


Grinders’ Supplies— 

Emery, emery wheels, grinding machines, knife 
powders and sharpeners, paste and liquid polish, 
Whetstones, ete., ete.; quick process and large 
stock. Customers annoyed by the delays due to 
long processes and small stock can get goods ina 
hurry by buying of the 
Tanite Co., New York City, Cincinnati, Ohio, and 
Stroudsburg, Pa. 


“ Binders”’ for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Ecc mnomy.”’ 
By F. EF. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid, Published by John Wiley & Sons, 53 East 
Tenth street, New York. 


Testing Indicator Springs. 





By Epwarp J. Wiis. 


purpose of testing indicator springs, as, in 
the first place, it does not heat the indi- 
cator,and in the second the leakage of the 
instrument prevents the successful handling 
of water pressure. Steam is therefore neces- 
sary, and its pressure is generally measured 
by a steam gauge. The ordinary steam 
gauge is not accurate, and unless the one 
used be of excellent quality it will proba- 
bly contain more error than the springs 
which are to be tested. It is not unusual to 
find a gauge reading three or four pounds 
more on a falling pressure than on a rising 
pressure, and even the very best seldom have 
less than two pounds difference. This is due 
chiefly to the backlash of the pinion and 
gearing, and the fact that the very small 
force which the tube exerts for small 
changes of pressure is not sufficient to start 
the train of mechanism communicating its 
motion to the hand. It is usual to assume 
the true pressure half way between the 
reading on a rising pressure, and that ona 
falling one. This is probably correct with 
a well selected gauge. A mercury column 
is the best method of measuring pressure. 
It is not much more expensive than a first- 
class standard gauge, and is far more reli- 
able and accurate. The cost of materials 
for one built by the writer was under $15, 
being $4.50 for mercury, $4 for 30 feet glass 
tubing, and the rest for pipe fittings, con- 
nectors, etc. A good workman could put 
one up in two days. The column is far 
preferable to the so-called ‘‘standard gauge” 
for several reasons. First, it is reliable, be- 
cause when anything goes wrong with it, 
which is not likely, it simply prevents its 
working and does not vitiate its readings. 

A gauge, however, gets out and some- 
times considerably so, without giving even 
a hint as to its condition. The column is 
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far more delicate, as one pound is approxi- 
mately two inches, so that one-twentieth of 
a pound can be read with ease. When 
properly scaled the only correction needed is 
for the change of density of the mercury on 
expansion due to changes of temperature, 
and as this is less than one-tenth of 1 per 
cent. for every 10° Fahr. it becomes negli- 
gible if the chamber be filled with water to 
prevent the steam coming in contact with 
the mercury. The column, moreover, is not 
subject to oscillations, but like a dead-beat 
galvanometer goes to its reading immedi- 
ately. If there is any doubt as to the specific 
gravity of the mercury used, it can be read- 
ily determined in a specific gravity flask, 
and the point settled before the scale is 
marked off. 

While the steam gauge has a difference 
between its reading on a rising pressure, 
and that on a falling one such is not neces- 
sarily the case with the indicator. It is, 
however, a frequent occurrence with the 
latter instrument. There are two causes 
for the indicator reading different on rising 
and falling pressures. First, the backlash 
in the pencil movement, and, second, the 
friction of the piston. The first can be 
avoided by adjustment of bearings and re- 
newal of worn parts. The friction of the 
piston is more serious and is chiefly depend- 
ent upon the amount of clearance allowed 
between the piston and the cylinder, and 
also upon the cleanliness of the instrument 
and its state of lubrication. 

In the ordinary indicator with a piston of 
half-inch area the piston is usually from 
.0010 to .0018 smaller than the cylinder. 
Such a piston is not leaky and falls easily 
back and forth when its spring is removed. 
It is doubtful, however, if such an instru- 
ment would give the same reading on rising 
and falling pressures even if properly 
cleaned and well lubricated. The light pis- 
ton surrounded by steam reaches a higher 
temperature than the cylinder which is ex- 
posed to the air, and, probably, its greater 
expansion, or the side pressure due to the 
reaction of the spring, causes a considerably 
increased friction. To be sure of getting 
identical readings on both rising and falling 


testing, and also at the time of taking the 
card to which the corrections are to be ap- 
plied. It is best with springs over 40 
pounds to record every 10 pounds up and 
down, and possibly every five pounds with 
weaker springs would be advisable. It is 
well to remember in figuring the spring 
correction that the atmospheric line is fully 
as apt to be out as any of the others, and 
probably more so, as when this line is 
drawn, the instrument, so to speak, is ina 
state of relaxation, and its parts are not 
thrown together by the opposing force of 
the steam. Moreover, the mean effective 
pressure is not estimated from the atmos- 


Foul Piston 


pheric line, but from the line of back press- 
ure, which does not always coincide with 
the atmospheric line. Spring errors are not 
usually great. It is rare to find a spring of 
one of the first-class makers with an average 
error exceeding 3 per cent. As much Can- 
not be said of the steam gauge 

With the object of learning if the piston 
clearance recommended above when testing 
springs had any appreciable effect upon the 
usual card, the following experiment was 
made upon a 13 inch by 18 inch engine run- 
ning about 125 revolutions per minute: 
Two duplicate instruments were attached 
directly to the head end of the engine, and 
their drums were connected to the same 
hard-drawn wire. The test was conducted 
with the reversal of indicators and springs, 
pneumatic application of pencils, etc , as 
described in the AMERICAN Macuinist of 
November 23, 1893. One indicator had the 
usual piston with .0012 inch difference in 
the diameter of the cylinder and piston, and 
was fairly steam-tight. The other instru- 
ment had a piston with over .001 clearance 
or a difference of .0029 between the diam- 
eter of its piston and cylinder. It leaked 
quite badly, and when the card was taken 


pressure there should be a clearance of full spattered oil and water on the card. The 
.001 around the piston orthe cylinder should results were as follows: 
| Mean Effective Pressure Horse-power. 
Boiler Revolu Scale of Springs 
Pressure. tions, Spring, * Tight Loose Tight Loose Used. 
Piston Piston Piston Piston. 
eee ; 115 50 20.25 31.24 20.5 219 5and7 
Mess 05 115 50 30.44 32.41 21.4 22.7 Sand 7 
. SESE R AEE ere ee 115 50 30.54 31 59 21.4 22.1 Sand 7 
76 gs Fase 118 0) 25.74 26.32 Is 5 18 4 7and 5 
os <2 ae 118 50 25.86 25.74 18 6 18 5 Tand5 
76 118 50 27.85 27.20 20.1 19.6 7 and 5 
Average... (agleeeoahaslaanwKn ‘ 28 28 20.10 20.1 0.6 0 - ies 
be .0025 to .0035 larger than the piston. The loose piston appears to give on an 


Such clearance will cause leaking, and at 
over 50 pounds the card may be soiled by 
the spattering. If the above precautions 
against backlash and piston friction be 
taken identical readings should be obtained 
on rising and falling pressures, and, further, 
with the excellent pencil movements now 
on good instruments the readings should be 
very closely proportional to their pressures. 
In other words, almost the same percentage 
of error should appear at all points of the 
scale, and in consequence the average cor- 
rection can be directly applied to the mean 
effective pressure. The proportionality of 
record is due to the fact that, practically 
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speaking, the pencil movement is both paral- 
lel and proportional to the piston movement 
and that the spring, if properly used, is not 
strained beyond its elastic limit. 

If the pencil movement is not throughout 
practically proportional to the piston move- 
ment it involves a set of corrections depend- 
ing upon the position on the drum of the 
atmospheric line both at the time of spring 


‘tive Pressure 


average about 2} per cent. higher result 
than the steam-tight piston. As this does 
not occur uniformly throughout the test, it 
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Clean Piston 


is possible this 24 per cent. may be due to 
some cause other than the difference in 
piston diameters. Piston friction does not 
appear to always produce lower figures, a3 


Horse power 


Springs 
Loose Used 
Piston 


Loose 
Piston 


Tight 
Piston. 


80.07 24.9 24.2 
34.28 27 8 7 6 
33.06 2 21.0 
31 24 20.7 199 


23.2 


Tand 5 
Fand 5 
Sand 7? 
5 and 7 
32.16 3.8 | BW av veeeee 
in the test which will be found further on 
an exactly opposite result is to be noted. 

If two indicators duplicate in every re- 
spect, except that one has considerable 
piston fricton, be attached to the same 
steam pipe, there will be noted the follow- 
ing differences in their actions: If steam 


pressure be turned upon both, simultane- 
ously, the easy-moving piston will carry its 
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pencil immediately to its reading in a 
manner similar to the action of the split- 
second hand on a stop watch; the other 
instrument will neither respond so promptly 
nor probably reach quite so high a reading. 
The fricton of its piston prevents its start- 
ing with a small pressure, reduces its veloc- 
ity while in motion, and arrests its move- 
ment before there is an exact equilibrium 
between the pressure of the steam and the 
reaction of the spring. If the pressure of 
the steam be reduced very gradually the 
pencil of the easy fitting or clean instru- 
ment will descend with an even and imper- 
ceptible motion like a clock hand. The 
other pencil will, however, move down- 
ward by jerks or steps—each step being 
evidence that the difference between the 
reaction of the spring and the steam press- 
ure is greater than the friction of the piston. 
This last jagged line of falling pressure has 
for a long time been called the indication of 
a sticking piston. The rising retardation 
has not been so often noted, for unless the 
instrument be very foul it is not so marked. 
When, however, the piston has considerable 
friction it is more marked in its effect on 
the card than the jagged line of the expan- 
sion curve. This rising retardation of the 
pencil produces the effect of a slow admis- 
sion, for the pencil instead of rising 
promptly, as it should when steam enters, 
moves slowly, and the drum meanwhile 
turning under it gives the slanting line of 
tardy admission. This action is plainly 
shown in the pair of cards given in the 
figure, which were taken simultaneously by 
duplicate instruments, from the same end of 
the 13 inch by 18 inch engine above re- 
ferred to. The indicators were connected 
and handled, as previously described, the 
only difference being that the tight piston 
was made to bind badly by coating it with 
melted rubber gasket packing which made 
it very difficult both to enter and extract 
the piston. The same characteristics ap- 
peared in all pairs taken, and below are the 
mean effective pressures and horse-power as 
given by the two instruments. 

While the effect of even slight friction is 
plainly shown on the slowly changing press- 
ure used for spring testing it is doubtful if 
it materially affects the horse power of the 
usual card, although, as shown above, it 
may when excessive mislead in regard to 
the condition of the valves. 
=> 
Inside Micrometer Caliper—Templates 

—Filing Jigs. 











By Joun T. USHER. 





The inside micrometer caliper shown at 
Figs. 1 and 2 was designed by D 
the writer for his own use several | 
years ago, and subsequently pat- 
ented, but never placed on the 
market. 

Fig. 1 is a side elevation half 
longitudinal section of the tool, 
and Fig. 2 is a similar elevation 
of the same instrument with 
longer (plain) tail pieces. hel 
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used in connection with a plain tail pic 

E (Fig. 2), achuck. The bore of the scr 
cis extended through the shoulder of th 
body A, as shown near Q (Fig. 1), an 
nearly throughout the entire length of ti 
measuring screw F, as shown at NV. Th 
permits of a plain tail piece H (Fig. 

being used (instead of a tail piece H wit 
the location collar on it, as shown at / 
Fig. 1), when the instrument is to be use 
for other than standard measurements 
The graduations on the body A and th 
sleeve A are of the usual form. 

In using the above instruments f 
standard measurements, the tail pieces wit 
collars on are used, the capacity of the i: 
strument being increased or decreased b\ 
means of the measuring screw, and by t! 
insertion of longer or shorter tail pieces, « 
required. But when making shrinkage 
tight or loose fits, where merely a state:! 
allowance is required, then the straight ta 
pieces may be used. The straight tai 
pieces being made to slide in or out to th 
size required, and held by merely tighten 
ing up the chuck screw c until it is close: 
upon them, the adjustment to correct siz: 
being made by the measuring screw. 


t 





In making templates for the laying ou 
and duplication of parts, there should be 
depressions or lugs, which fit into or ovei 
the piece it is to be used on, at such points 
as will not be changed by any future pro 
cess or operation to which the piece may b 
subjected. The template should be so ar 
ranged as to be used for laying out as many 
surfaces and points as can be practically 
covered by one template, and it should be 
made, also, with a view to using it as a test 
gauge after the various operations have 
been completed on the piece it is used 
upon. By this means it is possible to 
duplicate work within a reasonable degree 
of accuracy, in most cases, sufticiently close 
to answer all practical purposes. 

Templates for locomotive engine frames 
are usually connected together by means of 
iron or steel bars of any thickness or width 
desired, and templates for fire engine and 
hose carriage frames, and similar purposes 
are cut out in one piece from sheet-iron or 
steel. For other purposes templates may 
be, and are made, in different ways to suit 
the requirements of the case. In some 
cases they may be so arranged that they can 
be used for both male and female templates, 
thereby avoiding the necessity of making 
two templates. Templates of one kind or 
another may be seen in nearly every estab- 
lishment doing machine or iron work, and a 
study of their various uses and requirements 
will well repay any time spent thereon. 

K ati 
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The instrument, as shown in % 
Fig. 1, consists of a cylindrical +9 
body, A, which is bored and di 
threaded at B to receive the tail piece 
Kk, and the screwe. The body A is also 
threaded on the inner end, on the out- 
side at (7, to receive the adjusting nut / 
(which is cylindrical and of the same diam- 
eter as the body A, thereby serving to 
steady the screw A’), and on the inside at 
G to receive the measuring screw /. The 
body has on the inner end two radial cuts 
or slits, //, to admit of adjustment for 
wear of the measuring screw / in an ob- 
vious manner by means of the adjusting 
screw J. The sleeve A is screwed onto the 
measuring screw /’, and held in a fixed re- 
lation with the measuring screw and 
terminals by means of the nut MM, which 
arrangement permits of adjustment for wear 
on the measuring terminals. The screw ¢ 
has a radial cut or slit on one side, which 
serves to permit the bore of the chuck to 
close somewhat when the screw is forced 
into the threaded bore B, thus forming, when 





Fig. 2 
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INSIDE MICROMETER CALIPER 


The use of jigs on vise work does not ap 
pear to have been so extensively cultivated 
as in other branches of the trade, or even so 
much as their utility and merits would seem 
to warrant. 

The accurate measurement of distances and 
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alignment of holes, surfaces and parts can 
readily be secured in designing and mak- 
ing jigs of any kind, and these features may 
usually be combined so as to expedite the 
process the jig is intended for, but there 
should always be an entire absence of com- 
plication. Jigs adapted for vise work may 
very properly be divided into three classes, 
viz., jigs used for the purpose of facilitating 
and insuring the accurate alignment and the 
locating of one or more parts of the work 
with some other part or parts, drilling jigs, 
and filing jigs. 

Jigs used for the alignment and locating 
of parts should be made in such manner that 
when the part is fitted on or into the jig, no 
subsequent fitting will be required when the 
part is assembled with other parts on the 
machine, or whatever it belongs to. 

In Figs. 3 and 4 is shown side and end 
elevation of a jig (with rod in position) for 
lining up connecting rods for engines. 

A A (Figs. 3 and 4) is the connecting rod ; 
B B,a base plate, into which is fixed a 
wrist pin CC, upon which the connecting 
rod is suspended ; D D, a straight-edge laid 
across the butt end of the connecting rod. 
To line up the rod laterally, it is placed on 
the wrist pin C (, and the brasses are then 
tightened up about the same as they would 
be onthe engine. A straight edge is then 
laid across the butt end of the rod at any 
desired point, as shown at DD. The dis- 
tance is then measured from the base plate 
to either the upper or under side of the 
straight edge (as shown at #7 1 EL) by means 
of calipers or a surface gauge. The longi- 
tudinal alignment of the rod is secured by 
first measuring the distance from the base 
plate to either the upper or under side of 
the rod, as shown at /’/’, and then after in- 
verting the rod upon the wrist pin ( C re- 
measuring the distance in the same way 
and at the same point. If the distances 
measure the same 
with the rodin both 


| 
positions, the rod is : ‘. 


in line, but if not, C 
then the brasses C 

must be scraped or 
filed until it is in 
lines The other 
end of the rod is 
lined up in the same 
way, by substitut- 
ing a wrist pin the 
right size for the 
brasses, or by hav- ry 








AMERICAN 


pins is dependent on the nature of the 
work, sometimes being located on the out- 
side of the work, but in most instances 
passing through it. 

Figs. 5 to 9 show two forms of filing jigs 
and the parts upon which they were used, 
which, in this case, are two plates that 
are fitted on the side of an old-style gun, 
and, which, on account of their peculiar form 
and other considerations, will furnish good 
examples. 

At A A (Figs. 5 and 6) are shown side and 
plan views of the part upon which is used 
the first form of filing jig, B CU (Fig. 6) 
which shows plan view of the filing jig, and 
Fig. 7, section of Fig. 6 at d d, showing 
part c. 

The side view of the jig plates Band (’ 
(Fig. 6) would correspond in shape to 
Fig. 5. 

In‘this case, three dowel pins, shown at a 
) ¢ (Fig. 6) and a / (Fig. 7) are used which 
feature is always desirable when possible, 
as when three or more dowel pins can be 
successfully employed the opposite plate of 
the filing jig, and also the work, can be lo- 
cated and operated on with greater pre- 
cision and accuracy. 
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vantage of the most modern ideas of shop- 
building. The major portion of the build- 
ing is one story high of ‘‘mill construction.” 
An original and ingenious idea is developed 
to obviate the necessity of monitors on the 
roof. In the building, which is about 90 
feet square, the shops are arranged around 
an open court, the roof of the court being 7 
feet below the roof of the shops, which 
pitches from the court } inch to the foot. 
High ‘up in the shops open large transom 
windows into the court, and as the exterior 
windows are also fitted with large swinging 
transoms at the top, splendid light and ven- 
tilation is assured. The liberal windows of 
the building are glazed with translucent 
glass, thus insuring soft and easy light. 

The main part of the building contains a 
wood and pattern shop, 31 feet by 90 feet; 
machine shop, 38 feet by 60 feet; forge 
shop, 31 feet by 36 feet; foundry, 28 feet by 
31 feet; and experimental laboratory, 31 feet 
by 31 feet. The space under the court be- 
ing well lighted by skylights, is utilized for 
locker, toilet and tool rooms, the latter hav- 
ing small doors opening into each shop 
through which tools are drawn. 

Adjoining the front is a square two-story 
D 














Fig. 3 


At A A, Figs. 8 and 9, are shown side and 
plan views of the part upon which is used 
the second form of filing jig, B C (Fig. 9) 
which shows top (plan) view of the filing 
jig, the side elevation of the same corre- 
sponding to that of Fig. 8. 

In this instance only one dowel pin, 


o* 


B 





ing the plate long 

enough to accom- 

modate a wrist pin Lil 

for each end of the | 

rod. 
In like manner [i 

every part of any LIL 

engine or machine 

can be fitted 

throughout ready 

for assembling, by 

the use of properly designed jigs, and 

more expeditious and accurate results ob- 

tained by their intelligent application than 

by any other method. 











Filing jigs are used principally on work 
and surfaces having an irregular shape or 
form ; and on those surfaces of larger and 
heavier work to which they are adapted, or 
which are difficult or inaccessible by the 
ordinary methods. 

Amongst other things on which filing 
jigs have been successfully used are links 
for reversing gears, gridiron valves, cams, 
connecting rods and straps, gun and sew- 
ing machine parts, etc. And, in the author’s 
opinion, it will usually pay to make a filing 
jig for almost anything upon which there is 
much filing or hand-work, if six or more 
pieces of the same have to be made. 

A filing jig usually consists of two steel 
or iron plates with hardened edges varying 
from 4 inch to Linch in thickness corre- 
sponding in shape to the surfaces upon 
which they are to be used. 

The plates are always connected by one 
or more dowel pins, which serve to locate 
one plate with the other, and the work be- 
tween them. The position of the dowel 


Fig. 6 











ia 








dj American Machinist 


Lig.G 
shown at DHF, Fig. 9, can be used as 
the part A A, Figs. 8 and 9, has but one 
hole in it. In order to locate the parts B 
and (’ (Fig. 9) of the filing jig correctly the 
dowel pin is turned at ) to fit the hole in 
the work, and squared at / to fit into a 
square hole as shown by the dotted lines in 
B, thereby serving to locate the part B 
accurately with (. The dowel pin is 
threaded at /’ for a nut by means of which 
the work and the jig are held together. In 
this and similar instances two or more 
pieces may be filed together by extending 
the length of the dowel pin or pins to suit 
the requirements, but when only one piece 
is filed at once the jig may consist of one 
plate only if desired. 


A Washington Mechanical Laboratory. 


The Mechanical Engineering Department 
of the Washington Agricultural College and 
School of Science, Pullman, Wash., is just 
moving into its new $10,000 building, and a 
brief description of it may be interesting to 
our readers. 

The exterior of the building forcibly re- 
minds one that the designer has taken ad- 
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Fig. 9 
wing of more architectural pretentions than 
the remainder of the building. In the front 
of this wing is the main entrance and a 
stair hall extends from this entrance to the 
locker and toilet rooms. Opening from the 
hall is the director’s office and recitation 
rooms 10 feet by 18 feet and 18 feet by 22 
feet, respectively. The second story con- 
tains the drawing, designing and blue- 
print rooms. 

The roof of the two-story part is of Mer- 
chant & Co.’s Spanish tile—the exterior 
walls are faced with pressed brick and all 
interior walls are of brick, making a very 
substantial and nearly fire-proof struct- 
ure. 

The heat, light and power for all the 
buildings on the campus are generated in an 
isolated plant, under charge of this depart- 
ment, which forms an auxiliary part of its 
educational apparatus. The machinery of 
all the shops is driven entirely by electric 
motors. The equipment and shop methods 
are first class in every particular. 

The work of the department is designed 
to be such as will come under a very broad 
interpretation of the term ‘‘Mechanical En- 
gineering.” Technical work is offered in 
steam, electrical, mill and hydraulic engi- 
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neering and architecture. The director of 
the Mechanical Engineering Department is 
A. R. Saunders. 
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* Death Loves a Shining Mark.” 

At the June meeting of the Western So- 
ciety of Engineers, at Chicago, Mr. E. A. 
Rudiger read a paper on ‘‘ Typhoid Fever 
and the Epidemic at Ironwood, Mich., in 
1893.” 

It described the situation of Ironwood, a 
mining town of some 12,000 inhabitants, 
who very generally used the water of shal- 
low wells for drinking purposes. The 
water supplied by the water works, although 
discolored, as all water from streams in a 
wooded country is, was not usually un- 
wholesome. Upon an outbreak of typhoid 
fever in the town an investigation was made 
which resulted in the discovery of some car- 
casses of dead animals being found on the 
banks of a small stream that discharged into 
tho river a short distance above the water 
works intake. This stream also drained a 
portion of the town. The carcasses had 
been deposited there by a member of the 
Board of Aldermen and Committee on 
Health, who afterwards died of typhoid 
fever. 

__cep- 
Engineering As a Profession. 

We have so frequently written of this 
matter in our columns that we should feel 
it almost necessary to apologise to our 
readers for again introducing it, were not 
the question one of ‘‘ humanities ;” a sub- 
ject which has interested man ever since the 
Miocene age, and will till Miocene becomes 
Archaean. It isto inaugurate the discus- 
sion which a letter—appearing in our col- 
umns last week—will, we hope, provoke, 
that we again take up the pen. 

The case cited by our correspondent is by 
no means exceptional. Many and many 
are the fathers who find their sons, after 
having followed a science course, left on 
their hands non-bread-winners, and forced 
to seek some new occupation to gain a live- 
lihood ; but to say that this is the fault of 
the colleges, the college authorities, or, pri- 
marily, the founders, is, perhaps, too harsh 
and broad a statement. It may be urged 
that the colleges have sprung up to meet a 
demand—that they are designed for utility, 
and are not condiments or luxuries which 
produce the same want they are qualified to 
satisfy. True, if there are professors there 
should be pupils, but it shouid be remem- 
bered that in nearly all cases it is by public 
vote that a college of science is instituted, 
or at any rate by a large committee of in- 
fluential men with philanthropic, and not 
selfish, motives. Whether they are mis- 
taken or not isa question which will bear 
discussion. 

But, furthermore, why should engineer- 
ing as a profession be more risky than 
another? Are there not as many medical 
students entering our great schools annually 
as engineers our technical colleges? Is 
the law so much better? Hlow many hun- 
dreds are there annually starting on the 
race for the silk gown? What becomes of 
all the young men of good parts and high 
education that our universities annually 
send out to look for bread? Poor Alma 
Mater, your loving care and your pride in 
them has not especially well fitted your 
sons forthe world. Two thousand “ engi- 
neers,” perhaps, are turned out by the tech- 
nical colleges annually, our correspondent 
thinks. That would indeed be terrible, 
were there no vacancies to fill. But there 
is one thing more terrible, and that is that 
not 10 per cent. of that 2,000 are fit to fill 
the gaps in the ranks. That is really the 
question to be faced with regard to engi- 
neering as a profession. Not the paucity 
of vacancies or the crowd of applicants ; not 
the smallness of the wage or the aspirations 
of the earner; but the inability of the 
competitor. And are the colleges to be 
blamed if they fail to give a man the neces- 
sary qualifications to become a success in 
the engineering profession? That technical 
colleges have faults—and serious faults— 
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we admit, and indeed have been loud in 
crying out against them. But it must be 
understood that no education, were it ever 
so good, can insure a man’s success if he 
lacks one thing—the knowledge of his fel- 
low man. It would not be difficult to 
enumerate two score of successful engineers 
who have started without advanced me- 
chanical instincts, and very little science. 
It would be difficult to count as many 
highly qualified men, other than professors, 
holding similar lucrative positions. After 
all, only a very small percentage of men 
owe a good income to advanced education. 

Undoubtedly, parents are apt to make a 
mistake, and because a boy shows some 
taste for mechanical handicraft at home, to 
make an engineer of him. The genius in the 
nursery is rarely the eminent man in the 
world. It would seem that the very quali- 
tiles that make him a wonder at home are 
those that render him ridiculous abroad. 
What is true of the prophet is rarely true 
of the mechanical man, for the engineer is 
too frequently without honor save in his 
own country and amongst his own kin. 
That too many youths plunge precipitately 
into a profession which they have not suffi- 
ciently studied is true; the ‘‘kid-glove ap- 
prentice” is at once the abomination and 
despair of a conscientious master. We have 
suggested before now a way of testing a 
boy’s metal. Let part of his term in the 
shops be served before he passes the college 
curriculum, the remainder subsequently. 
The great objection to this is the boy’s 
youth, and the bad influence and hardships 
of the shops. A lad’s character, if he is 
ever going to be any good, should be formed 
sufficiently at 16 to prevent his falling a 
prey to those temptations or trials. We 
cannot go into the question further at pres- 
ent; in opening our columns to a broad dis- 
cussion we feel that much good may be 
done in discovering and remedying such 





evils and mistakes as undoubtedly exist in 
the early stages of engineering as a profes. 
sion.— Zhe Engineer (London). 




















The Cary tannery, at Brewer, Me., is erecting an | 
addition. | 

The Woodstock Iron Co. will soon begin work at | 
Anniston, Ala. 

A tannery is to be erected at Waukegan, IIl., by 
Lanz, Owen & Co. 

The citizens of Cuba Village, N. Y,, will establish 
an electric-light system. 

A new addition is being built to the Henderson 
foundry at Jefferson, Tex. 

The plant of the Carbon Steel Co., Pittsburgh, 
Pa., is now running full time. 

An addition is contemplated by the Union 
Springs Ala.) Cotton Mills Co. 

The Richmond (Va.) Brick Works 
buildings and increase output. 


are to erect 


Greene & Seaman will shortly erect a foundry in 
Arkadelphia, Ark. Capital, $13,000. 

The A. R. Rarig Iron Co. may rebuild its recently 
destroyed works at Buena Vista, Va. 

The iron and nail workers at Williamsport, Pa., 
have adopted a profit-sharing system. 

The Iron and Railway Co , of Embreeville, Tenn., 
will build a foundry during the summer. 

A leather belting factory will be erected at Wil- 
mington, N. C., by the Charlotte Supply Co. 

A new foundry will be built this summer by the 
Harrison Boiler Works, of Philadelphia, Pa. 

The Du Bois Broom Mfg. Co., of Du Bois, Penn., 
has leased larger quarters and is adding machin- 
ery. 

The Kewaunee (Wis.) Iron. Works are a new 
thing and will erect works and begin operating at 
once. 


Business is improving at the foundries of D. 
S. Spaulding and Cobb & Evans, at Mansfield, 
Mass. 


The St. Louis(Mo.) Wringer Mfg. Co. has recently 
increased its capital stock and will make addi- 
tions. 








Mason REGULATOR Co., Boston. 


YOUR No. 


has been placed on Str. “ Riverside, 


works like a charm; everybody wh« 

other pumps owned by the Compa 

least, so the Manager thinks. 
(Signed) PROVIDENC 


000 PUMP 


” of Continental Steamboat Co., and 
» saw was well pleased with it. The 
ny, are not in it with the Mason, at 


°-E ENGINEERING CO., 








UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 
I\S Burraco,wy. 
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PUNCHES , SHEARS, 
DRILLS.HAND BLOWERS, 
Forces, etc. 








Providence, R. I, 
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THE ENCYCLOPEDIA OF FOUNDING 


And Dictionary of Foundry Terms Used in the Practice 
of Molding. By SIMPSON BOLLAND, 


Practical Molder and Manager of Foundries; Author of 
“The Iron Founder,” **The Iron Founder Supplement,” 


etc, mo, Cloth, 83.00, 


JOHN WILEY & SONS, - - 
Engineering Courses for Special Students. 


The Bromfield-Pearson Technical School, 


NEW YORK. 





of Tufts College, offers exceptional opportu- 
nities to students who wish to pursue a two 
years course in Engineering or who may 
desire to fit for the Engineering Courses of 
the college in one year. For information 
apply to 
GARDNER C. ANTHONY, Dean, 
Tufts College, Mass. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa, ' 


GRANT 


GEARS 








SEND FOR CATALOGUE 


PURDUE UNIVERSITY. 


COURSES IN 
Mechanical Engineering, 
Civil Engineering, 
Electrical Engineering. 
Fine Shops and Extensive Laboratories for Advanced 
Experimental Work. 


Address, Secretary PURDUE UNIVERSITY, 


TUITION FREE LA FAYETTE, IND, 








BORING AND TURNING MILLS. 


37, 54 and 62-Inch Swing, with Two Regular Heads, 
42-INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 


New York Office, 86 LIBERTY STREET. 


All feeds positive. 


BRIDCEPORT, CONN. 


B. J. Parker and others will erect machine shops 
in Bardow, Fla. One hundred men will be set at 
work. 

It is said that Chicago elevated railroad compa- 
nies arein the market for 70,000 tons of structural 
material 

The Leon Smith Co., of Houston, Tex., has been 
formed to manufacture hosiery. The capital stock 
is $10,000. 


At Rochester, N. H., one of the Wallace shoe 


| Shops has started up,with power furnished by elec- 


tric motors. 

A new machine shop is being built by Amelott & 
Co., Spencer, Mass., ready for occupancy 
next month. 


to be 


Manufacturing Co. has 
Rapids, Mich. 


The Sweet Electric and 
been organized this week in Grand 
Capital, $30,000. 

The G. T. Eames Mfg. Co, has been organized in 
Kalamazoo, Mich , for the purpose of making drills. 
Capital, $15,000. 

The E. B. Eddy Manufacturing Co., Hull, Que., 
will shortly change its present wood-mills into a 
paper-mill and a paper bag factory. 


W. Simmonds and others have formed the Sim- 
monds Hat Mfg. Co., of Yonkers, N. Y., with a 
capital of $10,000. 


The Geo. W. Payne & Co., Pawtucket, R. I., will 
erect a handsome four-story block, to be finished 
by October next. 


The Superior Stove Works have been incorpo- 
rated in Cleveland, O., to erect works in which to 
make stoves. Capital, $10,000. 


The Samson Manufacturing Co, has been organ- 
ized in Hartford, Conn., to manufacture machinery 
and hardware. The capital is $10,000. 


A new engine isto be put at the Richard Borden 
Mills, Fall River, Mass. The cylinders are 28 and 
54 inches in diameter, by five feet stroke. 


In Hamilton, [ll., there has been incorporated 
the Ryan Dynamo Co. with a capital of $13,000 to 
make dynamos, C. H. Cornell is interested. 
The machinery is being put in at the new fac- 
tory of the Pearl Square Auger Co., Manchester, 
N. H , andthe concern will soon be running. 





The Dental Mfg. Co. has been organized in Wash 
ington, D. C., with $50,000 capital, and will make 
dental specialties. J. W. Simmons, president 

The Graham Equipment Co. have established a 
plant between the Nicholson File Works and the 
Stafford Manufacturing Co., Proviience, R. I. 

The Rogers Manufacturing Co., makers of bone 
goods at Rock Falls, Conn., whose factory was 
burned recently, have decided to rebuild on the old 
site., 

The Benjamin Machine Co. has been organized 
in Reed City, Mich., by Fred 8. Benjamin and 
others with capital of $75,000, and new works will 
be erected. 

The Edgar Thomson Works, Chicago, is piling up 
coke preparatory to starting. The works had a 
month's supply when the strike in the Connellsvllle 
regions closed the ovens. 


The Overman Wheel Co., Chicopee, Mass., has 
begun work on the old Broadway schoolhouse of 
that city, and will remodel it and prepare it for 
use aSa factory. 

The Gasoline Engine Works, Lansing, Mich., is- 
sue a catalogue illustrating and describing the 
gasoline engines built at the works. A long list of 
testimonials is appended, 

The Acme Index Co. has been organized for the 
purpose of making printing machinery, and will 
erecta plant in Baltimore, Md. Capital, $15,000. 
Freeman F. Philbrick and others incorporators. 


The McShane Manufacturing Company, of Balti- 
more, Md., gave notice this morning to their 1,000 
employes that, owing to the improved condition 
of trade, their wages would be raised 10 per cent 


A telegram from Scottdale, Pa., June 18, says: 
The Scottdale Iron and Steel Co. this morning 
started its plant in full. One-half of the mill has 
been running all winter, but the increase of orders 
warranted the entire mill being put in operation. 

The Clayton Air Compressor Works, 26 Cort- 
landt street, New York, have issued a pamphlet 
devoted especially to the illustration and descrip- 
tion of air compressors for operating pneumatic 
earving and calking tools, and riveters. 
of various types, steam and belt driven, borizontal 
and vertical. The pamphlet is sent upon applica- 
tion. 


These are 
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OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
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* WIRE GAUGE SIZES 
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“LIGHTNING” SCREW PLATES IN. 


' ' if 1] ' ' 
Birmingham (“Stubs”) Wire bau Size, 
SCREW GAUGE SIZES AND SIZES IN 
FRACTIONAL PARTS OF AN INCH. 

For BICYCLE REPAIRERS, ELECTRICIANS and others, 


Adjustable Dies with Case-hardened Guides. 
Send for Supplement No. 1. 


WILEY & RUSSELL MFG. C0., 
GREENFIELD, MASS., U.S.A. 





BOSTON: 11 & i3 Oliver St., 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being’able torun at GREATLY INCBEASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


Sore Representatives IN THE Untrep Srarss. 


B.M. TF ONBS cw CO., 


NEW YORK: (43 Liberty St: 





, Speaking of LATHES! 





We are building them in various sizes from 10 inch to 
24inch swing, in various lengths, both engine and 
speed lathes. Our designs are the latest and most 
approved, while the workmanship, material and fin- 
ish are of the highest order. Our catalogue will tell 
you allabout them, as well as of our planers, shapers 
drills and other tools and supplies. A postal will 
Write us for prices. 







Valuable Features, bring it. 


ee da\| SEBASTIAN LATHE Co., 
— — Se 117-119 CULVERT ST., CINCINNATI, OHIO. 
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225 Dearborn street, Chicago, and have occupied 
they new works at Harvey, III. 


should be addressed to the Chicago office. 


John W. Reynolds has purchased of the heirs of 
Arnold Harris the foundry and machine shop prop- 
erty in Ford street, Ballston, N. Y., known as the 


Correspondence 


Harris foundry. Mr. Reynolds will erect a new] Articles of incorporation have been issued to 
foundry and expects to have it completed about | George Hoyt, J. M. Gorham. 8S. H. Curtiss, L. A. 
August Ist. Cobb, A. T. Ballantine, and James T. Sargent. as 
The Standard Light and Power Company have|the Automatic Refrigerating Company, of Cleve 
ought the Kinney Mill site in the eastern part of | land, with a capital stock of $25,000, for the pur- 


pose of acquiring certain patents, and manufactur- 
ing refrigerators and other and 
iron, 


Berlin, N. H. There is a good water power at this 
oint, which will be utilized to extend their busi 
1ess, as it becomes necessary to supplement their 
present power. 


articles of wood 


From inquiries among the different iron manu 
facturers of Youngstown, Ohio, 18th, it 
was learned that as soon as they can obtain coal 
all the mills will goto work. The blast furnaces 
are nearly all out of pig metal and have big orders 
to fill, The Youngstown Bridge Company has 
enough work ahead to keep its works going a long 
time as soon as it can get iron. 


The Burden Seamless Filled Wire Company will 
rect an extensive plant at Providence, R. I. Elee- 
tric power will be employed. The power house 
will be of two stories, containing in addition to 
the engines, boilers, generating plant, etc., arepair 
ind a store room. 

The Pittsburgh Wire Company, with works at 
Braddock, has made several changes among the 


on June 


We have received from the American Tube 
officials. The present officials are as follows : John | works, Boston, Mass.. a very neat book, suitable 
a president, who succeeded A. Dempster ;] for carrying in the pocket, which gives all the in 
'. W. Fitch, secretary and superintendent, and W. | formation regarding brass and copper tubing which 
H. Cocke treasurer. users of such tubing usually desire in connection 

The Lodge & Davis Machine Tool Co., of Cincin-| with orders, designing, ete. The rear portion of 


nati, O., have just been awarded a contract by the 
United States Government for one of their im- 
proved screw machines to work stock up to 14 
inches, to be shipped to the Norfolk navy yards, 
Norfolk, Va. 


the book contains a number of 
for memoranda, sketches, etc 


eross-ruled pages 


The Robinson-Rea Manufacturing Company, Pitts 
burgh, is making a new housing for the Lalance- 
Grosjean Manufacturing Company, of Harrisburg, 

The Carborundum Company, Monongahela, | Pa., also a pair of cold rolls, which, when coupled 
Pa., has issued a price list of Carborundum wheels. | with the present train, will give anew stand of 
\ll wheels over three inches diameter, made by | cold rulls. The company is also making a pair of 
this company, are turned after firing. They are | 30-inch tin-mill rolls, the intention of the Harrisburg 
made in seven degrees of hardness, and of various | Company being to have a complete plant for mak- 
qualities as to fineness. ing tin and terne plate. 


The Detroit Foundry Equipment Co. have 
changed their name to Whiting Foundry Equip 
ment Co. They have removed their main office to 


The Cleveland Twist Drill Company 
shipped three of each size of their 
the Norfolk Navy Yard 


have just 
grip sockets to 
This isthe third navy yard 








DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 
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VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 


BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, BURR K, FIELD, 
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M, JARVIS, Pres. and Chief Engineer, 
FRANK L. WILCOX, Treasurer. 


Vice-President. 
GEO. H, SAGE, Secretary. 
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Engineers, Architects and 
Builders of 


pue soSpig J203g¢ pue uoly 





rhe above illustration, taken direct from a photograph, shows the interior of an Tron Foundry de yey d 
and built by us for The Farrel F oundry and Machine Co., at Ansonia, Conn. The building is 124 fee 
in width by 302 feet in length. The wings are 30 feet and 43 feet re spectively, and the central por- 
tion is 56 feet in width. The central portion of the building is controlled by a hydraulic 
traveling crane, with a travel the full length of the building, and is also arranged w ‘ith jib 
cranes for delivering material from the traveling crane to the cranes in the wing trusses. 


SEND FOR OUR ILLUSTRATED CATALOGU 


will be of brick, 
four stories high. 


250 feet long, 45 feet wide and 
The new building will be fitted 
and will cost when com- 
The company will also erect 
in they will 
place a new 200 horse-power Corliss engine. They 
expect to have the addition completed by fall. 


that has been equipped with these grip sockets, 
which the Cleveland Twist Drill Co. have lately in 
troduced to the market. Many of the largest man 
ufacturers throughout the 
them fortheir works, and the Twist Drill Company 
are hard pushed to keep up with their orders. 


with the best machinery 


country have adopted | pleted about $50,000. 


an engine and boiler-house which 


The Washington (Pa.) Observer, June 13th, 
‘The largest yield of finished iron ever produced 
from two furnaces in the Tyler rolling-mills was 
turned out Monday. Furnace No. 1, 


SavVs: 
The contract 

Greenbush, N 

Building 


the new felt mill, at 
awarded to the Flynt 
and Construction Company, 


for building 
Y., has been 


George of Palmer, 


Seavey, heater, produced 34,9385 pounds of finished | Mass, Work commenced Monday, June 18th, and 
iron in seven heats. George Keil, heater of fur-] is to be completed in August. The main building 
nace No, 3, 34,880 pounds of finished iron in seven | will be 257 feet long. 60 feet wide, three stories 
heats, or 69,815 pounds trom the two furnaces. | with basement, with an addition in the rear 70x80 
The size of the iron which was rolled was 5% inch-} feet for boiler and power house. The plant will 
es wide, by No.9 gauge thick. Out of this large] have a wool storage building 50x150 feet anda side 


vield there was less than 150 pounds cut up as bad. 
Charles Kochendarfer was the roller.” 


track from the Hudson River Railroad running di- 
rectly to it. The whole has been planned by the 
the well known firm of mill architects and engineers, 


Was at Chicopee 


A. G, Spalding, of Chicago, H1., 
Lamb Manufacturing Company, 
Falls recently and consulted with the manager, T. 
C. Page, in regard to making a large addition to 
the factory. Plans have been drawn and work on 
the new buildings will be hastened. The new ad- 
dition will adjoin the building and 


president of 
Lockwood, Greene & Co,, of Boston, and promises 
to be one of the most complete plants for woollen 
manufacturing inthe State. The buildings will be 
what is known as slow-burning mill construction, 
and provided throughout with a sprinkler system, 


will be practically tire-proof. 





present main 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 
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These Gooles are for sale by CHAS. CHURCHILL & CO., c: Ww. LeCOU N T, South Norwalk, Con n. 


.’t’d, 21 Cross St., London, England, 


BORING 4%» TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 











MANUFACTURERS OF 


FITCHBURG > 


balk CELEBRATED 


ENGINE LATHE 


| METAL-WORKING MACHINES 

| FITCHBURG, 
MASS. 

FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 

CEARINC OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 
Rockers, Piston-Heads, etc., for 
Steel Castings of Every Description. 
CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


AND OTHER RS 
SEND FOR 
CATALOCUE E. 


NTEEL 
CASTINGS 


ALL KINDS IN STOCK. 
Manufactory, SREEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 
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ROVIDENCHE, R. I. 
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HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


tr Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages 8vo., and our other Catalogues and Cir 
culars, the whole cover.ng every branch of Science applied 
to the Arts, sent free and , & ro) oF postage to any one in any 
part of the world who will furnish his address. 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging table. 
Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad- 
justed 116 in. or 24 fn, 
No Screws to Monkey 
with 


LATHES, 
PLANERS, 
DRILLS, 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements. 


COOKE & CO., 
163 & 165 Washington St., NEW YORK. 








Powerful Quick, 
Accurate. Write for 
circular. 


The Fox Machine Go., 
325 N. Front St., 
Grand Rapids, Mich. 
135 Finsbury Pavement, 
London, England, 
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Ill., have issued a 
of the 


snsively in mines 


Fraser & Chalmers, Chicago, 
of the catalogue Riedler 
ased ext In this 
pump the valves are positively moved, making their 
action certain. 


second edition 


pumping engine, 





Machinists’ Supplies and Iron. 


1894. 
North- 


NEw York, June 27, 

Iron—American Pig—We quote Standard 
ern brands, No. 1 Foundry, $12.50 to $13.00; No. 2, 
$11.25 to $12.00; Gray Forge, $10.25 to $10.50. South- 
ern brands are quoted at $11.50 to $12.25 for No. 1 
Foundry; $10.50 to $11.00 for No. 2, and $10.00 to 
$10.25 for No. 3. 
Antimony ~The market is dull and weak. We 


quote iL Rec. to Ve Jookson’s 10¢. to 10! 4c. 
Hallett’s, 8.50c. to 8 600 ., and U.S. French Star, 
10c. 
Lard Oil—Prime is quoted at 56c. to 5&e. 
Copper—There are no changes in the market. 


be bought at 9.15¢ 
to &.7he 


Lake Copper can still Casting 
Copper is held at §.65e. 

Lead—The market remains steady at 3.35c., but 
there is some likelihood of lower prices in the near 
future. 

Spelter—The feeling is quiet and steady. Early 
New York salesare offered at 3.45¢., and for future 
months the lowest quotation is 3.50c. 

Tin — market continues dul) and easy at 
19.4Uc. Carloads for prompt delivery are quoted 
at 19. ioe. to 19.45¢. 


+ WAN TED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded. 


An exp’d designer and draftsman on fine mach’y, 
wants a position. Box 113, Am. MAcHINIST 
Mech. grad. 
Wim. 


from tech. school and 5 
Dieter, 657 Kosciusko St., 


Draftsman 
yrs. exp. “es pos. 
Brooklyn, i 


Wanted—A master mechanic to take entire 
charge of shops employing 250 men; must have 
wide experience. Box 109, AMERICAN MACHINIST. 


as foundry foreman: 10 yrs. on heavy 
machine, tooland jobbing; eco 
Address M. D., AM. MACHINIST, 


Wanted pos. 
iest class of engine, 
nomical manager. 


General and business manager wanted for large 
steel casting concern, with large important special- 
ties. Only those familiar with the manufacture of 
steel,and of proved high executive and business 
ability need apply. Wilson, 51 Tribune Building, N.Y. 


Wanted position as foreman or superintendent 
of foundry; capable and of large experience in all 
classes of foundry work: well up in modern meth 
odsand appliances and can handle men to advan- 
tage; Al references. Box 115,AMERICAN MACHINIST. 








CLEVELAND TWIST 





No More Twisted 
Tangs. 


DRILL GO’S. GHP SOCKETS, 





Larger drills 








can be used with 
smaller shanks 
than ever before, 

No charge for 
the groove in the 
shanks. 


Send for Descrip- 


Cor. Lake and Kirtland Sts., Cleveland, Ohio. tive Price List. 





late, Maan, Drills, Shaper, 


Boiler Tools, Steam Hammers, etc. 
Now remaining unsold in the Engine and Boiler 
Shop, will be closed out at once. 

IRON PLANERS. =; ENGINE LATHES. 


191in.x 3ft Wheeler. It in x 5 ft. Phila. 
20“ x 4° Lathe & Morse 13° x 6° Blaisdell. 
24‘ x 4% Blaisdell ) l4 x 6° Reed, 
24 x 5‘ New Haven 16 x 6° New Haven. 
24 x 6‘ Powel * Latest.’ 16 X 6 and & ft., Ames, 
26 x 7°* N.Y. 8S. Eng. Co. | 18 x 8 ft.Putnam 
2% * x &* Pease 20 x 10 Fitchburg 
30 *' x 10“ Pease 24 x 7° Otis 
32 °° x 6° Wood Light 240 x 12 Putnam, 
36 ** x10 * Gleason 30 «x 10 ** Prentiss, Taper, 
60 * x 24 Heavy Pattern. ae x ay nuns 
‘ do x rr ewes a& Lllips, 
SHAPERS. 36 x 18 Improved styl. 
6 in Stroke, € rank is ‘* x 17 ** Hewes & Phillips, 
RS Gould. ) 84 ** x 18 * Lincoln 
9“ “s Hewes & Phil. Pit Lathe, 72 in. 
= * Z Hendey RS 
16‘ Gould & Eber ia HAMMERS, 
22 Triple Geared Pi Ab Steat pees ‘Mites, 
3 Steg rerris & )} 8 
DRILLS. A ates al idan 
22 in. Swing Prentice. 1200 * Drop with Lifter, Farrel 
26 ; sidge & Davis, | F'd'y's Make. 
26 Prentice Friction " - 
S| «Bint complet BOILER TOOLS, 
48° Old Style. Rolls, 6, 8 and 10% ft. 


Radial Drill, 86 in, complete 


MILLING MACHINES, 


Boiler Shears. 30 in, gap. 
Flange Clamps. 6 ft. 


“en mane 
B & S No. 1 Universal with | MISCELLANEOUS. 
Cutters, Arbors, & — Al order. | Acme, 3% in. Bolt Cutter, 
Garvin No.3 Bk. Gears auto. fd. | Bor and Turn. Mill, 38 in, 
Cincinnati No 2 Bk, Gs. auto, fd Vert Turret Borer B.& 8. 


Pratt & Whitney, “ 


J. J. McCABE, 


E. P. BULLARD’s |(4 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 


Lincoln,’ Slotter, l0in. Stroke, 





olumbia” Vernier 
alipers, Etc., 


Are Highly ENDORSEG and WORTH your 
CONSIDERATION. Send for Catalogue and Prices to 


~ E.G. SMITH, Columbia, Pa. 


BARGAINS IN SECOND-HAND MACHINERY, 


HAND LATHES. 








ENGINE LATHES. 


1 l2in. x 5 ft. Geo. Gage. 4 10in, x 41 in. Garvin 
114° x 6 * Bogart. 111 ‘** x 4ft. F. E. Reed, 
115‘ x 6° Fitchburg, Til ‘s x4 °° Standard 
116° x 6 ** Perkins Bus ** 36° Bae Geared. 
116‘ x 7 ** Beme nt. $6 * see ~ 
316‘ x 6“ F. BE. Reed. | eee 
118" x 6" New Haven, | MISCELLANEOUS. 
rar > ** Poase, 
1 iP “ “ 6 Bullard 1 6 in. Bement Slotter. 
1 og 4 x 12 ** Fifield ; 142 * Gould & Automatic 
a7 4 6 « Gear Cutter, 
se “ da Style 
a ue oe She Sa | 216 in. x5 ft. Gage Square Ar- 
PLANERS. | bor Fox Lathes. 

. . “ Lely 1 5in. Cutting-off Machine, 

1 gy Aa ie x 3 ft. Belden 13‘ Armstrong Pipe Machine 
1 22in x 2210 x 4ft. L. W. Pond 1 No, 2 Springfield Tool Grinder, 
22in.x 22in. . “la 7 be ae 

24 x24 * ‘  Novelt 
: re. ° velty | 1 s0in. Squaring Shear. 
1 24in, x 24 in, x 10 ft. Peast i No. 2 Pratt & W. Die Sinker 
” Planer C 1 ** 3 Garvin Cutter and Tool 
oR 9 Grinder 
’ sacs 28 in. eit. N-Haves 1 ‘* 2 Garvin Cutter and Drill 
SHAPERS, Grinder. ‘aa 
1 6in. Boynton & Plummer, l “ ! Slate merne ger ee 
910° Juengst Cran 1 1 rey n & Sharpe rface 
2 “7 P gare Tr: Grinder, 
210 — and Light Trav 12 in. Begnall & Keeler Pipe Ma- 
erse head, | é 4 
1 15 in. Juengst Friction, | chine. 
118* Putnam Traverse head 


Also, a large number of other machines, Write for complete list 


and detailed description 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK. 
Also 51 North 7th St., Philadelphia, Pa. 





The Andrew Patent Drill Chuck. 





gt o~ DRILL SHANK 


The original (not copied) device to pre 
vent twisting off Tangs. No extra cost 
for ANDREW'S reverse incline groove 
in the shanks. Chucks made direct on 
new or old spindles, Holds heavy taper- 
shank tools from dropping out Best 
Practical Chuck in the Worla, 
Endorsed by atl prominent [wist Drill 
Makers and Mechanical Experts. Send for 
catalogue. 


M.L. ANDREW & CO., 
CINCINNATI. OHIO. 








order. 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders ot WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut berewith. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
= ome es for either machine or the 


>~ Bicycle and Labor Saving Machinery a Specialty. 


goods, whichever may be desired, 





1 ADAMS ST., BROOKLYN, N.Y. 
Presses, Punches, Dies, Drop Hammers, Special Machinery. 
THE STILES & PARKER PRESS CO. 


E. W. BLISS CO., 


"1S WOLDUIYSEM ‘MOOT ‘BONO OFBITTD 








YOU HAVE ANY SMALL ARTICLES 


| in Brass or Iron that you want manufactured 
{n quantities, write to THe Jonres Bros. ELECTRIC 
Co., 28-30-32 West Court St., Cincinnati, 0. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


NEW PAT. WilP HOIST, 











Pat. Friction Pulleys. 
“Two Medals Awarded at Chicago Exhibition.” 
PROVIDENCE, R. I., U.S. A. 





y+ MISCELLANEOUS W po oa 

Advertisements wili be inserted under this head a 
35 cents per dine, each insertion. Copy should be sent f 
reach us not later than Satur day morning for the ensu- 
ing week's issue, Answers addressed to our care wiii 
be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev'd,O. 
Auto. Steam Flue Cleaners. Kelley Co., 
A. Welles, Milwaukee, 


Pa. 
Wis. 


Erie, 
Calipers & Gauges. F. 
For Sale—Second-hand drill presses.engine lathes 

& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order; Foot ey 
Catalogue for stamp. E.O. Chase, Newark, N. 

Wanted—To buy good second-hand tools. Box 
83, AMERICAN MACHINIST. 


Wanted—Makers to deliver machines for liquo- 
rice manufactory. Prepaid offers to R. A. 6863, care 
G. L. Daube & Co,, at Cologne, Germany. 





Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. I. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 

Do you want a picture of the famous Locomotive 
“©9999”? Send 50 cents for our fine copper plate 
transparent picture (14x28), showing all parts insid: 
and ou/side, all named and numbered, on satin 
gloss paper, for framing, edueational, beautiful, 
eorrect. Locomotive Engineering, 256 B’way, N.Y 

Information Wanted— Advertiser is a 1Ist-class too] 
maker, die maker,and expert machinist. Also a good 
d’tsman and designer of mach’y. Isseeking location 
to establish asmall jobbing machine shop where 
there is reasonable prospect of success. Information 


acknowledged with grateful thanks. All letters 
answered. Wm. E. Piper, 7639Drexel Ave., Chicago 


An engineer’s widow has a complete set of back 
volumes of the AMERICAN MAcHINisT since 1881, 
which she wishes tosell, together with paid-up 
subscription to American MAcnuinist, for $20 
Some of the volumes are bound and some un 
bound, but every number is in perfect condition 
Address Mrs. O. A” Lanphear. 967 Dennision Ave 
Columbus, O. 





Chas. 





For the economical generation and syste 
HEAT. 


No. 80 Nassau Street, - - 


Churchill & Co., 


AMERICAN GAS FURNACE C0., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


matic application 
of 


CATALOCUES ON APPLICATION. 
NEW YORK. 
ENGLtsH AGENCY: 


Ltd., 21 Cross Street, Finsbury, 
London, E. C., England. 





DETROIT TWIST DRILL Co., DeTROIT, MICH. U. S. A. 


SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS, 








Endorsed by Practical Mechanics Everywhere. 


Send for Catalogue. 





MACHINERY BARGAIRS, 


10in, Post Drill. llin. x 5 ft. Eng. Lathe 
10° Auto, Feed to Table 14 6 
for Butt Drilling. 15 Gand & ft. Eng. Lathe, 
1, 2 and 3Spindle Sensitive with 16 5 6,7 wud 10 ft Eng es. 
and without Power Feed Is 6 Tands 
2,3 and ¢ Spindle Gane Drill 20 6,7. Sand ltt 
20, 24, 26, 28, 30 and 44 in 21 10 andl ft 
Win. Swing Post Drill "4 10 
d ft. Arm Radial Drill. 25 16 and 24 
12 in. Stroke, l6in. x bin Crank 26 lo 
Planer, 2 16 
16in. x4 ft. Planer 5 13 ¢ 
24 4,5 and 6 tt V han t §2 ‘ 35 . 
28 Sands 57 in. Double Head Driv 
a0 9. Rand 10 ing Wheel Lathe. 
60 . Ke ment Car Axle Lathe, 
na 8. 144 & Zin, Bolt Cutter Schenk’s, 
9,122, 16 24 and 26 in, Stroke 7 Spd’] Ah Tapper, Dunel, 
Shaper 25pda't ofiler, No. LP. & W 
10 in, Stroke Slotter No.1 . an 2'. Serew Mach 
Hyd. Rivetting Machine a We 
Crane, Both Al 1 Lineoln Pattern Mille 
Punch and Shear HS a Millers, Serew  Slotters, 
Plate Planer Mill and Cutter Grinders 


Lot of Miscellaneous Machinery 


Latest List. 


GEO. PLACE MACHINE CO., 


145 BROADWAY and 86 LIBERTY ST. 
511 and 513 WEST 13th STREET, 


NEW YORK. 


Engines, ete, send = for 


Offices: 
Warehouse: 





NT ANYTHING INTHE 


ES: DROP HAM ERS $r 4 
a AUTOMATIC. DROP Lip ERs STAs 


Miner 5 Deck Mtg. @>. 


NEW HAVEN.CONN. 
LARGEST LINE INTHE MARKET 


Ns i 


wer 


oReSs 








EVERY 
MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re 
funded with first order amounting 
or over, 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK CiTy 


to $10.00 


SECOND-HAND MACHINE TOOLS 


FOR SALE AT LOW PRICES. 


50 Driving Wheel Lathe. N.Y. 8S. E, Co.’s make 
“air order, 

36’ x 36/7 x 10° Sellers Planer, single head. Good 
order. 

34’ x SW! Putnam Engine Lathe, rod feed, screw 
and compound rest. Good order. 

26° x8’ Pratt & Whitney Chucking Machine. Very 


good order 

12"° x 4’ Pratt & Whitney En 
attachment. 

1 Pratt & Whitney “Grant Pattern,” 
umn, Double Head Milling Machine, 
222’ Pratt & Whitney Manufacturers’ 
two-spindle attachment. Good order. 


E. P. BULLARD, 
145 BROADWAY (Room 6), NEW YORK. 
BBIDGEPORT MACHINE TOOL WORES, BRIDGEPORT, CONN. 


gine Lathe, with taper 
Double Col 
C00d as new, 


Drills, with 





















and Friction Turret Drill 


This Drill is for __ Mahs, sensitive and 
rapid drilling. pt py power 
when speed is ‘eaae and is most sensi- 
tive when speed is high. 

Power Hack Saw is made in two 
sizes, No. 
1 cuts off 
metal up 


tion guar 
anteed. 
Send for 
circulars 
andprices. 
STOVER 
NOVELTY 
WORKS, 
23 River St. 





BRASS-WORKING TOOLS. 








= ple 
— |= 6 = 
= pe a 
ac : am 
= | = 

— 
= | BARDONS | ~ 
=| & OLIVER! = 
e3| | Cleveland, vw 
ce See NS Ohio. 
a. | ; 3 —— 
R | | a 





SCREW MACHINES. 





STEE 


For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw 6o., 


CLEVELAND OHIO. 


BALLS 





SEND FOR 
CATALOGUE. 
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HARRISON SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements, 
Works and Main Office: GERM Sieg JUNC., PHILA., PA 


New YorK, N.Y.: 616 ere ey TLANTA, Ga.: Chas. H. Willcox, 


THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC — 


Specially adapted 
for driving Machine 
lools, Cranes, Ele- 





Shriver’s New York "Trade Cranes 


FOR HAND OR 
ELECTRIC POWER. 





vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 


T Shriver & (ty, 23 Bat som st 


MANUFACTURERS eel 


TRAVELING CRANES of 1%, 2,3,5 and 10 Ton 
capacity. to be operated by Hand, or wholly orin par 
by Electricity. 


Wealso make 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses, 














TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, Pa 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. TONss 


Send for Circulars 
and References, 

















2348 & 2345 
Callowhill St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA, 


EDWIN SRWETOTOR, SON & CO., Inc., 1515 PENNA. AVE., PHILA., PA. 
m Machine Tools, Double-Chain Hoists. 


| Overhead Tramway, i 




















Send for C Euaieame. Mention this Paper. 





articles, our stock is now limited to | Order now before our stock 
RACTIC L complete sets, with toe exception of papers is exhausted. 
of two or three issues,and orders can 
DRAWING 9? | hereafter be filled by the set only. 
« A number of engineering schools 
By J. G. A. MEYER. are using these articles in lieu of a , ct 
The demand for back numbers of | teXt book on this important branch A M h 
the American Machinist, containing | f seaport merican ac inist, 
this valuable series of articles, has The set of 92 papers will be sent by aaa 
been so great, that, notwithstand- | mail to any address in the U.S.. Can- | 203 BROADWAY, 
ing it has compelled us to issue | ada or Mexico for $5.00, postpaid, | é 
special reprints of several of the! and toany foreign country for $7.00. NEW YORK. 


AAA eaaaaeaa as 
 Dixon’s Silica 
Graphite 


ADDRESS : 





2999920000 
: COILS and 
BENDS of 
IRON, 









,s 






and 
Will preservea roof for TEN to 
FIFTEEN YEARS-— perhaps COPPER PIPE 
longer, without repainting. of every 


Unequaled for SMOKE STACKS, 


BOILER FRONTS, Ete. description. 





The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 


Send for circulars on Paints and Painting 


JOS. DIXON CRUCIBLE C0., Jersey City, N. J. : 





oS S&S SH64HOO88ROG 


? 
, 


Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
” IMPROVED DRILL CHUCKS, § 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S, A. 








Style A, Three-Jaw. Style B, Two-Jaw. 


Or CHAS, CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. Awards at the World’s Fair. 





““CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 

Screw Machines, and for Special 

work. oe ee ee ee ee 
SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
Jordan Planer Chucks, PEQUOT DRILL CHUCK. 


For Price and Description, address “ A new Drill Chuck having a more powerful grip 
van any chuck ever offered. This seems a broad 
Cc. WwW. JORDAN | claim, but we prove it to mechanics who will 


examine. Ask at your dealers or w 
4 Wayne 8t., particulars. s or write us for 
WORCESTER, MASS, 


THE D. E. WHITON MACHINE 6O., 


‘iMati yy |5 Oak Street, New London, Conn, U.S. "A. 
The National, Or, SELIG, SONNENTHAL & CO., 
INDEPENDENT, | 85 Queen Victoria St., 
UNIVERSAL, or 











London, E. C., England. 









=> Sezer COMBINATION. 
Pa@erw®)Est’d 1882. Strongest. Easiest to S © 
C a i ol Best finish. Reversible fi 1 - N E R H U Cc K Ss. 
ae Jaws (patented) giving 5 changes Independent and Universal 


tion. 
including every possible posi Chucks,Combination Lathe 


Chucks with patent revers- 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, - Conn, 
SEND FOR CATALOGUE, 


* ILLUSTRATEDCATALOGUE sent. Liberal 
discounts. Prompt shipme nt. W. WHITLOCK, 
39Cortlandt St..N. ¥.— Works,Hoboken,NwJ. 


WE BERD, OTHERS FOLLOW. 


Sweetland Combination Chuck, 


Reversible Jaws. Accurate, 
Standard Independent, Solid Write The Pratt Chuck Co., Clay- 
a -~ nts Solid — Jaws, ville, N. Eien U. S. ae for free illustrated 
trong and True catalogue of 
SEND FOR CATALOGUE, 


The HOGG eae MTG, CO, ~ New Haven, Coon, | BOCUT VE DRIVING BRILL CHUCKS. 


Will drive either straight or Taper Snank 
Drills, Reamers, Rose Bits, etc., of any size, 


without a possibility of their slipping. 
FOREIGN AGENCIES; 
; Ph. Roux et Cie.,54 Boulevard du Temple, Paris, 

















France; E. Sonnenthal, Jr., Neue Promen: ade No, 5, 
Berlin, Germany; Selig, rn. nthal & Co. , 85 Queen 
CUPOLAS, LADLES, TRUCKS, Victoria St., London, E. C., England. 
Whiting Foundry Equipment Co., 
225 DEARBORN ST., CHICAGO. | HARVEY, 
New YorK OFFICE, 182 FRONT ST. | ILL, 





THE 


Oneida Mito, Chuck Co, 


ONEIDA, N.Y., U.S, A. 

Manufacturers of The Mon 
arch Lathe Chuek and Little 
Hereules Drill Chuck, Write for 
catalogue direct, or to 

CHAS, CHURCHILL & C0., Ltd, 

21 Cross Street, 

Finsbury, London, ENGLAND. 


Albro Worm and Worm Gear 


Consumes less 





SOFT CASTINGS, 


Made from best grades of Pig ay for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


BROOKLYN, N. ¥ 








33 TO 39 FRANKLIN ST., 








CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 


aS Va Screws and Studs 


in Brass or Steel. 


Sy be Gear Cutting, Sheet Metal Stamp- 


ing, Automatic Machinery built to 


order. Send sample or drawing for 
iog estimate, 
i 2 SITTMANN & PITT, 
Oak 353 ADAMS ST., BROOKLYN, N. Y. 


power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 
fully furnished. 


Ene Albro-Clem 
Elevator Co., 


4] ] & 413 Cherry St, 
Philadelphia, Pa. 


ACHINER 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
» RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 


HYDRAULIC MACHINERY, , 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS, 
SEND FOR CATALOGUE D. 


The W. & §. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 
204, 206, 208 and 210 EAST 434 STREET, NEW YORK. 














‘* The Mills of the Gods Grind Slowly,’’ 


BUT NOT 80 OF 
°°® Lathe Centre Grind 
aine Uenire uringer 
Just the Tool for You. 


TRUMP BROS. MACH. CO., Mifrs., 
WILMINGTON, DEL. 























Multiple Plate Press. 


Yoke Cylinder Press. 
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LODGE & DAVIS MACHINE TOOL CO. 











For 


bicycle and 


Works, CINCINNATI, 





NEW YORK: 





UNIVERSAL BRASS LATHE. 


machine 


110 Liberty St. 


DESICNERS AND BUILDERS OF 


LABOR-SAVING MACHINERY 


shops, brass workers, engine builders, locomotive works, 


electrical manufacturers, street railway shops, etc., ete. 


O., U. S. A. 


PITTSBURGH: 
Market & Water Sts. 


BOSTON: 
23-25 Purchase St. 


CHICAGO: 
68-70 S. Canal St. 





ENCINE LATHES. 


and 16 feet Bed. 
With all modern Improvements. 


Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 





Address, 


Dietz, Schumacher & Co., = 
Cincinnati, 0., U. S. A. 


22’ and 24” furnished in lengths of 8, 10, 12, 14, 





| GHUCKING LATHES 


” ” 


20, 22, 


” 


2, I5, 


30", a7. 


20” and 26” Friction Head. 


THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, O., U.S. A. 


FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS 4% SHAPERS. 


NEW BENCH DRILL. 


Flat Belt, Rack and Pinion Feed, 
(Write for Circular.) 
DAMOUR & LITTLEDALE, 204 E, 43d St., 





16” Engine Lathe 


with Turret. 





New York, 


EDEReDE® KORGINGsS 


wench 


STUART'S PATENT COMPRESSION WEDGE COUPLING. 


NO KEY® SEATING. 
SLIPPINC. 


CHEARRGP in MARKET. piso the 
7LEST and 
pee ON + A 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 











LELAND, FAULCONER & NORTON CO, Detroit, Mich. 





ined Drill Chuck, 


Sold at all ered 


T R. ALMOND, 
83 & 8 Washington 8t., 
BROOKLYN, N. Y. 





SEND FOR CATALOCUE. 


ESTER MACHINE SCREW CO. 


THE AURORA TOOL WORKS, Aurora, Ind. Manufacturers of Set, Cap & 








Builders of Upright and Radial Drills, Machine Screws, Studs, etc. 





'P, BLAISDELL & CO., 


Manufacturers of 


| Machinists’ Tools, 


WORCESTER, MASS. 


BEVEL GEARS, 





SAL, 


WALPOLE 
SOLDERING ~~ 


LIQUID or SOLID. 


WHY EXTENSIVELY USED. 


Keeps well and holds its strength. 

It causes the solder to flow more easily. 

It leaves the metal bright and clear. 

It does not injure the soldering irons, like | 
acid, andis unexcelled for tinning them, 

The irons tinned with it will wear longer 
than when anything else is used. 

On tin roofs it can be used after heavy 





Samples and 


full informa- 





| It saves 3 time | and ¢ solder, 
The irons retain the heat longer. 
It makes a better job and costs less. 


Cut Theoretically Correct. « 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST 
of this liquid or salt is indispensable, 


It has been used for years and is a standard article. 
Wherever solder is used in tin, copper, brass, iron, or, in fact, all metals, 


rains without waiting for the roof to 
dry. It will not flow away. 
can be painted immediately. 


tion cheerfully 
The roof 
furnished by 











WALPOLE CHEMICAL CO., "yi" 





Successor to 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa, 








No disagreeable odors or fumes of acid, as by the old method where muriatic acid and zinc were used as a flux 


- Cheaper than acid and zinc. 








RAREEABARAELR « AAAS AARALE SABA SS RAPALA AASASA ALAA APEARAAASA EA LESSER AAASERAREALELARALARRLALERERELESEARLELEL EIB 


PEA IN USE! 
000 


Second Largest Buiidersin the U.S, of 


45 and 20. Crank tapers 


Stroke adjustable while running 
The Vise is swiveled, and 


— 


ss 


terpee 


WS SE 


FE 


vrrr 
r4ErE 


Stroke always i sitive 
centres furnishec 

x table, and removable 
Strong, Heavy and Kaprd 


us 


repeeeeedt 14 ¢ 


Improved Be 
Geared 
Write 


Heavi'y 


© ee ‘. : ~ P ine ~ 
The Springfield Machine Tool Co., 


Th Springfield 1 and 20’ Crank Shaper, SPRINGFIELD, OHIO. 





Ligssrsrsitsiiss 4 ay CERRECEEGEERECEEE: 1 Ly : Litt! ALbeiaatind Lt Jaitittt 
eee eRe eee eet esse at ait t alesse tTETSOTCETECISSTSATELERCTSSESTLOLERSLESSESTSSESTTSSISTTILETTTETETITE EE 


Manufacturers of 


hive and Plain Grinding laine 


Indispensable for first-class work. Most econom- 

ical method for finishing. Only way perfect work 

can be produced. Water used in every operation. 

Have no equal forconvenience. Fully guaranteed. 
Send for Catalogue, 


England: Chas. Churchill & Co., 21 Cross St., Finsbury, 
London, E. €. 


France and Belgium: 


Ad’ Janssens, 16 Place de la Repub- 
lique, Paris. 


No.3 UNIVERSAL GRINDER. 


















eR ter arcies 


S. 


m- 
ork 
on. 
ed. 


ry; 


pub- 
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MORSE TWIST DRILL AND MACHINE COMPANY,' 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-C catenin Chue k, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


W. C. YOUNG MFG. CO,, "ss" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 














- ENGINE = 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. New Haven Manf’g Co., 


Manning, Maxwell & Moore, NEW MAVEN, CONN. 


soln een Ganat Ses omcans” “°"|TRON-WORKING MACHINERY 








a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 


Cincinnati, Ohio. 








NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 











THE PERFECT DRAWING TABLE 
ae? With Adjustable Parallel Ruler, 

— More Reliable Than The Old T-Squareé. 
30x42 36x48 36x60 
$30. $35. $40. 


Af Henry J. Hughes, 
2 360 451n STREET, 
works Upfcial Deine ME wl ll 
chinery. 


arian athe tram te | ROSE POLYTECHNIC INSTITUTE 


bed, with single or double | TERRE DP. —A COLLEGE OF ENGINEERING, 


PRENTICE BROS., "Sras.” 


Makers of Vertical 
Drill Presses, 12 to 50-in. 
swing, Radial Drills, 
Gang Drills. Boiler 
Makers’ Drills. Radial 
Drilling and Counter- 
sinking Machines, for 


















back geared heads and any Well pwr Ai we ir a. d, Courses in Mechanical, 

style of rest, with or with- ppeetrio me ivil Fngine ering and Chemistry. Extensive 
achine nops, Laboratories, arg, Rooms. Library. 

out taper attachment, Expenses low. Address H. TLE DDY, Pres’t. 


Send for Catalogue. 
FOREIGN AGENTS: 
Chas. Churchill & Co,, L't'd, 

. London, Eng. 









| a | " | ct 
J corrinateicutonD svRacuse.n.y 3 





a Sith tie 
ten "Gewsss.| MACHINISTS’ SCALES, | 


Adphe Janssens, 
16 Place de la Repub- 
lque, Paris, France, 


PATENT END GRADUATION 
Wo Invite Comparison for enue Ry an A 
EVERY SCALE GUARANTEED. 

COFFIN & LEIGHTON, SYRACUSE, N.Y 


UNIVERSAL RADIAL DRILLS 


Standard Upright Drill, Compound 
Table, 20 to 50-inch swing. 








Made in both half and full Universal Designs. 
Most compact and stiffest machines produced 
Sold on their superior merits only. 
Information free. Address 


BICKFORD DRILL AND TOOL CO., 


3 Pike Street, 





Cincinnati, Ohio. 


D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for +44 Work, ete. 


MILLING MACHINES, 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP. 


Send for circular and prices of our 
new No. 0 Complete Universal. 


KEMPSMITH MACHINE TOOL CO., 
MILWAUKEE, WIS. 


eal S$ ® PIPE « THREADING 
Cutting-off ‘Machines 


Both Hand and Power. 
Sizes 1 to 6 inches, 
Water, Gas, and Steam 









Fitters’ Tools, Hinge ad 

Pipe Vises, Pipe Cutters. 

Stocks and Dies univers- 

ally acknowledged to be 

THE BEST. B#Send for | The No. 4 B Machine for Cutting and Threading 


Pipe 4 in. to 4in., by HAND or POWER. 
SEND FOR CATALOGUE TO 
21 Atherton St., YONKERS, N. Y. 


JONES 2 LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 
oe ARMSTRONG TOOL ee 


catalog. 
Apmasreng | Mtg. Cae, 
Bridgeport, Conn, 






















Capacity 
2 in. diameter, 
24 in. long. 

2 BY 24 FLAT TURRET LATHE. 








Lathe and 
Planer 
Tool. 
MANUPACTURED ONLY BY 


, ARMSTRONG BROS. TOOL CO., &/ fmm 
> 7-78 Edgewood Ave., - CHICAGO, ILL, StS - 
SEND FOR CIRCULARS. = 
Cuas. Cnurcai1y & Co., Ltd., London, Eng., Agents. .. ee. 


BOYNTON & PLUMMER,! [NSTC TION MAL 


WORCESTER, MASS. 
Manufacturers of 

IN ARCHITECTURAL DRAWING, 

ARCHITECTURE, 


” Shaping Machines, 
Drilling a So. ee 
BRIDGE ENGINEERING, 


Bolt Cutting Machines. 
RAILROAD ENGINEERING, 


»1 Has, CHURCATLS 8 00, L' SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 

MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, ano 


MECHANICS. 


Diplomas awarded. To begin students need 
only know how to read and write. Send for FREE 
Circular of Information, stating the subject you 
think of studying to 


The Correspondence School of 


Mechanics and Industrial Sciences. 
SCRANTON, PA. 


Patent applied for, 











CUTTING-OFF MACHINES. 


HURLBUT-ROGERS MACHINE Co., 


So. SuosBury, Mass, 





American Standard Gauge & Tool Works, 


i a 


54 inch to 5 inch. 
JAMES A. TAYLOR & CO. 








Send for New Pamphiet, 





A000 STUDENTS. 





W.D. FORBES & CO., 
1300 HUDSON STREET, 


HOBOKEN, N. J. 


FINE MACHINE WORK OF ALL 
KINDS WITHIN THE RANCE OF OUR 
TOOLS IS DESIRED. 









Ts 
2 UNIVERSAL arent 
ze. TRIMMER. 

” md J - mae) 
Wz>o Thousands in Use, P= sai: = es, | 
— ,.co= “4 Pa iat? 
= = = by eee ey ers. All 8 _ 
Zr2as an Ang sing done by a stroke F 
gi= 2 ERFECT woe 127 
Miss PERFECT SATISFACTION. “3k 

s | = . . = 
ee E: American Machinery Co. : 
a Detroit Mich,U.S.4. * 
- S&S Cable Address, “TRIMMER,” @* F 


























- - [= 
z > z 
9 
“5 2 ow BARNES 
How & 
=- 3 Su 
he ee 
3S sEow Complete line, ranging from 
Oo SO = our New Friction Disk Drill, 
ia] 2 wt S2 for light work, to 42-inch Back 
ee | nee Geared Self Feed Drill. 
Dn: * Z ew Send for Catalogue and Prices. 
> hen 
-_ © aoe 
ee pias W. FG JOHN BARNES C0, 
os 3 
a °2 2 1995 Ruby St., Rockford, Til. 
ri: a =~ 2 za ’ 
20 . & uw ENGLISH AGENTS, 
? a & CHAS. CHURCHILL & CO., LTD., 
S & & | 21 cross Sr., Finsaury. LONDON. €.c., ENG 
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WM, SELLERS & 60, Incorporated 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


: MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Oouplings, Ete. 
== INJECTORS FOR ALL CLASSES OF BOILERS. 


The LONG & ALLSTATTER CO. * *, ._ +. | 
™, : wi ell: f 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, 

STARRETT’S 
Fine Tools 


TIPLE AND AUTOMATIC SPACING. 
™ 
Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 








MUL- 









L. S. STARRETT, 
Athol, Mass., U.S. A. 











ADJUSTABLE HOLDERS 


/ TE CO. wont ree 
A /OCwuITE CO. WORCESTER, 


e@ © S SEND FOR CIRCULARS. 


ef : SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 












How Orten Do You Wasu Out Your Bolicers, 


and how do you do it? Did you ever apply the water 
test to them? Are you acquainted with the 


RUE BOILER WASHER AND TESTER? 


If not, send for Catalogue which will not only give 
you full particulars, but contains other information 
useful to every mechanic, engineer or boiler owner, 


Rue Mfg Co., 148 N. 9th St., Philadelphia, Pa. 























= Wie le 


FOR 


SHEET. METAL WORK, 


MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 

Iron or Stee! surfaces. 
Used by 

Cutlery, 

Pistol, 

Twist Drill, 





Wrench, and many 
other mirs. 

200 in use. 

Read up. 
‘ Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 
BUFFALO, N. Y. 














DETRICK ®& HARVEY MACHINE CO., 


BALTIMORE, MD. 
MANUFACTURERS OF THE 
ADAMS 


antl ee 
oe Automatic Bolt-Threading and NUE TaDping ACHR, 
dea Made in all Sizes to Cut from 1-4’ to 6” 3 


The simplest and most durable 


n machine in outs ence, 
2 The threac t 





ing head is made apeies sly of stee » links, 

levers, springs, Caps ses, blocks or die rings in or abc rut 

_ he bad. Se eparate ‘He sads and Dies Furnished. Write 
or descriptive circular and price list. 


Renstoctacen of The Open Side Iron Planer. 








CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery. 


DETROIT, MICH, 


THE — DRAW STROKE TRIMMER, 


That rule aint worth a ——! 
What's that you say ? 


Send to 
THE STANDARD TOOL, CO., 





Athol, Mass., U.S. A., An Indispensable Tee! 
for ol ench Wood 
worker Latest and 


Be aE Dan sign. Infringers 
Prosecuted. Trial, not 
~ orders, solicited. 
PERKINS & CO., 
Be Grand Rapids, Mich. 
STOCKS, NKEAVE & CO., 
Manchester, England. 


Makers of Machinists’ Fine Tools, 
for a copy of their catalogue of 


Steel Rules with hardened cor- 








ners, 


BUCK VOLUMES OF THE AMERICIN MACHINIST 


for any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, if ordered soon, as our 
stock is nearly exhausted. Price, unbound, $3.00 per 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 
are now carried in stock. Only complete volumes furnished prior to 1893. Address, 


AMERICAN MACHINIST, 203 Broadway, New York. 


ROBERT POOLE & SON CO. 


ENCINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 





*/ 
has 

) ee LY 440 
> < 2S < 


a 


~ 
wa 


MACHINE MOULDED GEARING 


SPECIAL. FAGILITIES FOR THE 


HEAVIEST-CLASS OF WORK 


BALTIMORE, MD. 





ARTHUR'S PATENT, SEPT. 22,1881 


ARTHUR'S “ UNIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 








reves THE ARTHUR CO,, sascupe re 


to us, 








THE HENDEY MACHINE CO., TORRINGTON, CONN., 


MANUFACTURERS 


OF 


IMPROVED SHAPERS, PLANERS AND ENGINE LATHES. 








We have a few of our common engine 
lathes, as per this cut, 16 inch, 18 inch, 21 
inch and 24 inch swing, of various lengths 
of bed (all new), which we will sell at 
very low figures. We have stopped mak- 





ing this style of lathe, and are now making 
only the improved 

















Agents: CHARLES CHURCHILL & CO., Lid., London, Eng.; SCHUCHARDT & SCHUTTE, Berlin, Ger.; EUGEN SOLLER, Basel, Switzerland. 


HENDEY-NORTON LATHE, 


and for this reason we wish to close out 
these lathes and make room for the manu- 
facture of the new lathe on an enlarged 
scale. We have illustrated 
showing this lathe fully, and also price 
lists of the same, which we will send on 
These lathes we fully guar- 


catalogues, 


application. 
antee to be strictly first-class in every way 
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Slow Speed, Medium Speed 
. and High a oo 








THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 


Simple, C’mpound, and Triple Expansion 
Enginis, High Pressure Boilers, 


ib/} Complete Steam Power Plants of 
. Highest Attainable Effi- 
ciency, Address 


e Buckeye Engine Co. 
ao: No, 26 Franklin Ave, 


SALEM, 0. 





“OTTO” TAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA, 








246 Lake St., CHICAGO. 





Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


New York Agency, 
18 Vesey St., N.Y. 





2 styles, Built from 1 to 50 Horse Power. Send for Circular. 
BACKUS b hag? MOTOR CO., Newark,N. J. 
Mfrs. VENTILATING FANS, 











STRANGE, BUT TRUE!! 
Tae New Process Raw Eine Gzans 


ASTONISH THE 
MACHINERY WORLD. 


NEW PROCESS RAW HIDE CO.. 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S.A. 








SWEET’S 


Y@ Measuring Machine. 


The only micrometer 
that will not Jose its 
accuracy by wear. 
Satisfaction Guaranteed, 


SYRACUSE 


TWIST DRILL CO., 


Syracuee, N. Y. 





They Outwear 
any Metal. . 
They require No 


They are Noiseless 
and Clean. 








35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE 
300 LIST IRON, 

Catalogue FREE to any Business Firm. 





J. A. FAY & €0., 


Offices, FRONT & JOHN Bre:5 Cincinnati, 0., U. S, As 











MAKERS OF 


Wood-working 


Machinery 
FOR ANY PURPOSE. 





“Grand Prix " Paris. 


Highest Awards Chicago. & 4 





PRINTED MATTER 
ON 


| APPLICATION, 








WORKS 


600 LIST BRASS. 





THE VERNON 


Revolution Counters, Car Fare Registers, &c. 


Do you make Shrink or Force Fits? |'— 


We have an Inside Micrometer Caliper that is jus a 
the tool for this purpose. 
We have another (price $6.00) that will actu: illy 
measure a hole or length in itches and fractions 
tnereof from 244’ to 13’’ by thousandths. 
WRITE FOR CIRCULARS, 

J. T. SLOCOMB & CO., 


Its price is only $1.7 


Providence, R, I. 











@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 






+“ me uring 
Mact Se 


129 Worth ‘Street 
NEW YORK. 





EVANS FRICTION CONE CO. 


Absolutely — = a HANGING AND STANDING 
Accurate. = CON ES, 
és M. BALZER, a - MADE IN ALLSIZES. 
Manufacturer id Count- Thousands in use trans- 
ag mitting from 1 to 50H. P. For 


information address, 
No. 85 WATER STREET: 
BOSTON, MASS. 











ONOVER 


NDE CATALOGUE ON 


NDENSE 


Y 

Ed) ore Seren 
} notes 

| t } 
f 
» y | 
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D) aera 
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~ THE CONOVER MF6.CO. 39 Conruanor St.NY. 




















[PUNCHING =" SHEARING MACHINERY 
FF °° BOILER MAKERS ROLLS. > 


? New Doty Manuracturinc ©: 


’ JaNnefvill€ . SE 


Wifensin. | 














"MANUFACTURERS. ; 
OF IMPROVED -= 


















AS VARIET? 


CoRLISS STEAM ENGINES @i\g ’ 


ConTRACTS 


IN FUL 





OWER © 
TAKEN FOR [bmrcete PUANTS 











» FRICK COMPANY, 


& 
(Tandem Compound.) 


WA — 
PA 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H.P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 








AND 


WESTON 


HIGH PRESSURE BOILERS ¥ aps 
COMPLETE POWER PLANTS - 


AUTOMATIC 


ILIGIC SPEED 





y ENGINES 


WESTON ENCINE —e a 
PAINTED POST, N. 
cont BP RESE! Nita Se 





N. Y¥. Ci 
apply a sohinery Co. ee ar - . 





he 
2 Lake St., Tl. 
aa & Arch Sts “Phi ila, Pa 


ran-Rr 
1M. Seiple & Co 








AMES IRON WORKS, "W252" 


1 Sis Sin _ dhe ni 








F ORR 
VERTICAL, HORIZONTAL, MARINE 


f) HOISTING | ENCINES, ne 


VERTICAL AND HORIZONTAL BOLLERS. 
: WRITE FOR CATAL( 
116 6 Sthorty St., NEW YORK, 








& <EMSOWER 


(INCORPORATED. ) 


AND— 





iUE AND PRICES 


“td at RE ADING, PA. 428.C€ linton & St., CHICAGO, 











THE LARS & BODLEY CO., 





. CINCINNATI, 


ALL SIZES. 
Simple and Compound 


CORLISS ENGINES A SPECIALTY 


HEAVY SLIDE VALVE ENGINES, 


Shafting, Hangers, Pulleys, 
Belt Elevators, etc. 


EN INES, 
to as 





J. E. 





LONERGAN’ S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
** Clipper ”’ 





injectors, and other Steam Appliances. 


LONERGAN & GO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 


asy ss 
| Mee set el Lee bo 
wat =. 











All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS. 





PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
2200 WASHINGTONAVE. PHILADELPHIA.,PA. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE\IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHoseHor-Bronze, 


























(EYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia, 


DRY STEAM. 


UNSURPASSED 
e Si 's Centrifugal “s 
‘ impson s Centrituga 
Steam Separator. REAMER. 
For Supplying Cican and Dry Steam | wilt work in any 
Place Separator as close to engine position. 


used am long di 
a 8 fo rv Ste en kam .Dr y Houses, 
G G ato 1d for - L pas 
¢ wher ore Dry St ean +7 nec 












f 


. ~ Compressed Air. 


MOFFET PORTABLE DRILL. 


Weighs 42 lbs. and 
drills from 34 to 


2 inches 
eter. 


Runs with Steam 


=. Manufactured by 


~" 7.G.TIMOLAT, 


89 & 91S. Fitth Ave., 


NEW YORK. 


diam- 





A. 


[ WHISTLES]. 


Send. for Catalogue. 





Friction Clutch Couplings, ‘# 


STEAM SIRENS, 


{7 Dey St., New York. — 


& F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


Estimates and Plans fur- 






nished for transmitting 
Power by 


AND 


_ VERTICAL 
SHAFTINC. 


~ Also for Brecting salle, 
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BROWN & SHARPE MF. CO., 
PROVIDENCE, R. I. 


It is our intention to meet the 
demand for powerful Milling 
Machines. 

No, 5. 


48 in. x 9 3-4 in. x 19 1-2 in. 


PLAIN. MILLING MACHINE, 


The table has an automatic longitudinal 
feed of 48’’, a trarsverse movement of 934”, and 
the table can be lowered 1916’’ from ce nter of 





spindle. Net weight, about 5,550 lbs, 
~ ENGLA xD — BU CK & HICKMAN, 280 Whitechapel Road, 
Lone 
ara wy—8C “HU Cc ie y= & S¢ iUTTE, 59 Spandaner- 
, Berlin all Too 
Guns mee -G I Ike MANN, Ltabacherstr: 5 Berlin, W, 
Fra cE FENWICK FRERES , 21 Kue Martel, Paris. 
Peace: -F. G. a TZBERG ER, 140 Rue de Neuilly 
oe (Sein 
aco, In FRED. A. RICH, 23 So, Canal St. 








= MACHINE 
TOOL 
















WILES 


NEW YORK, 
tater 

4 CHICAGO, 
BOSTON, 
PHILADELPHIA, 


PITTSBURGH, 
“NO. 2 SCREW MACHINE, 


THE NILES TOOL WORKS co,, HAMILTON, 











To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 


We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
f orlow pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 
Boston, Philadelphia, Chicago. 


BEMENT, MILES & COQO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
STEAM and HYDRAULIC RIVETING MACHINES, 


SPUR AND SPIRAL-GEARED 


(“ SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 


THE CARVIN MACHINE Co., 


Manufacturers of and Dealers in 


WAGHINE TOOLS. 


LATHES, PLANERS, 
SHAPERS, DRILLS, 
MILLING MACHINES, 
TURRET LATHES, 
CEAR CUTTERS, 
CUTTER GRINDERS, 
TAPPING MACHINES, 
WIRE COILING MACHINES, 
POWER PRESSES, 
HAND LATHES, 
PROFILERS, &c., &c, ~__4 


Write for New Cathorse WEW No. 3 SCREW | MACHINE, 


and List of New and Second- 
Hand Tools for immediate Geared Friction Bead and Power Foed. 


delivery. 4 OTHER Sizes | AND 68 VARIETIES. A 
‘ LAIGHT and CANAL STS., New York City.N. Y., also 51 NORTH 7th ST., Philadelphia, Pa. 





New York, 















| 20 SIZES. 


| From 22/’x22’’ 






ito 96'’x72” any| 
length. 











The PRATT & WHITNEY C0,, Hartford, Conn. 


MANUFACTURE JO ROP HAMMERS, 


Punching and Trimming Presses, Forging 
and Trimming Dies, 


Die-Sinking Machines, Hand Bolt Heading Machines, 
“= ROLL GROOVING MACHINES FOR FLOUR MILL USE, 
. Spiral Shear Punches, Solid Adjustable and 
: Opening Die Bolt Cutters. 
Description and Prices Furnished on Application. 
New York Warerooms: 136-138 LIBERTY STREET. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 














COMBINATION PLIERS. 

, Gas Pliers, Wire 

Cutters, Wrench 

and Screw Driver 
— ~~ Combined. 

Drop Forged from Best Tool Steel and Finely Finished, 


THE BILLINGS & SPENCER CO, 


HARTFORD, CONN. 
Chicago Office, 17 8. CANAL STREET. 


England—CHA RLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russi a—J. BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


MONITOR LATHES 


— = SIX —— = 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 






































BROS.’ VALVES, having increased the number of hgits, thickness of flanges, CtCnd 
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THE HAYDEN & DERBY MFG. 6O., 


SOLE MANUFACTURERS 


METROPOLITAN TWUECTORS, 


;; AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 
INJECTORS 

MADE. 


m. 


plicatio: 


Cuts, Photographs 
on ap 
Maas., U.S. A. 


3 





Lowell, 
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and Prices furnishe 








22 from 17 to 50 in. swi 


DAPI 


Awarded the high 
est reward andmed- 
al for Metropolitan 
Automatic Inject- 


W 
Wy 


iH 
Ay Hi 
Daitnicrankt SEND FOR 


CATALOGUE ors Metropolitan 
“6 ? Double Tube Stationary In- 
1893. jectors Metropolitan Doubie 


Tube Locomotive Injectors, oan D, H. Injectors 
OFFICE AND SALESROOMS: 


No. 111 & 113 LIBERTY ST.. NEW YORE. 








cage = ve lai 

DPRIGHT DRILLS, 
CUTTING-OFF MACHINES, 

KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y¥. 


WYMAN*GORDON 


WORCESTER, MASS. 








J. M. ALLEN, PRESIDENT. 

WM. B. FRANKLIN, Vicg-PresrpEnt. 
1D) (0) -eme)cGlabichoe | FB. ALLEN, Seconp VICE-PRESIDENT. 
ey WOOD WORKERS’ VISES — J. B. Prerce, SECRETARY & TREASURER. 


‘THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
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| yi Manufacturers of 
——. ACME BOLT & RIVET HEADERS, 
Ol ' Acme Single and Double Automatic PAT. DEC. &, 1088, 


BOLT CUTTERS. PAT. AUG. 25, 1885. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED Pi PRICES 


In order to reduce our stock, we offer 16”, 18’, 21’ and 24’ engine lathes, 16’, 
24" and 27” planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a al 
discount from former prices. 

We also have a few 16” and 18’ second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 











_ 1 Manufacturer 
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